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Introduction 
The Rivers Monitoring and Evaluation Plan describes the monitoring indicators 
and reporting requirements needed to effectively track the progress towards 
targets and objectives set in the Healthy Waterways Strategy. It outlines how to 
evaluate the success of the strategy for rivers in the region.  

Background and context 

The 2018 Healthy Waterways Strategy 

The 2018 Healthy Waterways Strategy (HWS) (Melbourne Water 2018) is the 
overarching planning document for the management of rivers, wetlands and estuaries in 
the Port Phillip and Westernport region.  It is a 10-year plan that takes a 50-year outlook 
and aims to ensure that the values of waterways in the region are protected and 
improved.   
 
The development of the HWS was led by Melbourne Water, with a stakeholder co-design 
approach used to determine collaboratively the goals and management actions to be 
undertaken in each major catchment (Yarra, Maribyrnong, Werribee, Westernport and 
Dandenong). 
 

The HWS Monitoring, Evaluation, Reporting and Improvement 
Framework 

The HWS commits Melbourne Water to developing and implementing a Monitoring, 
Evaluation, Reporting and Improvement (MERI) plan to support implementation.  To 
address this, Melbourne Water prepared a MERI Framework (Melbourne Water 2019), 
under which there are three Monitoring and Evaluation Plans (MEPs), one for each 
waterway “asset class”: rivers/streams, estuaries and wetlands.  In addition, there will 
be a separate MEP for regional performance objectives. 
 

Key Evaluation Questions 

Under the MERI Framework (Melbourne Water 2019), key evaluation questions (KEQs) 
were developed to ensure we measure the effectiveness, impact, efficiency, 
appropriateness, and legacy of the HWS (see Table 1).  Accordingly, these KEQs include 
both bona fide monitoring questions regarding environmental change but also 
administrative and environmental survey-type questions.  Monitoring requirements 
outlined in this MEP will contribute directly to addressing KEQs 1, 2, and 3 in the MERI 
Framework.  KEQs 4 and 5 are not focused on river environmental conditions or values 
and these are addressed in the MERI Framework rather than this Rivers MEP. 
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Table 1.  Healthy Waterways Strategy key evaluation questions (from Melbourne Water 2019). 

Evaluation When it is asked  

KEQ No. 1 - To what extent have the performance objectives of 
the Strategy been achieved? 

Annual 
Event-based (as needed) 
Mid-term (2022) 

KEQ No. 2 - To what extent has progress been made towards 
the longer-term environmental condition targets for rivers, 
wetlands and estuaries? 

Mid-term (2022) 
End of Strategy (2026) 

KEQ No. 3 – What is the state of waterway values?  
Mid-term (2022) 
End of Strategy (2026) 

KEQ No. 4 -To what extent have the delivery methods of the 
Strategy been cost effective and efficient? 

Mid-term (2022) 
End of Strategy (2026) 

KEQ No. 5 – To what extent have legacy items been identified 
and managed for? End of Strategy (2026) 

 
 

Reporting timeframes 

Although the HWS has a temporal scope of ten years, 2018/19 – 2027/28 (inclusive), 
data will be needed to inform reporting midway, in 2022, and again in 2026 (to allow 
time for evaluation and for findings to be adopted before the preparation of a new 
strategy) (see Figure 1).  Although reporting on river condition and key values will occur 
at mid-term and towards the end of the HWS most significant improvements are 
expected to take longer than this to become evident.  Therefore, reporting during the 
HWS will involve a mix of output reporting (the measurable result of management 
activities, such as hectares of revegetation) and outcome reporting (the resulting 
impact of these activities, such as increased area of native vegetation). 
 
Years 1-2 of strategy implementation (i.e. 2018/19 and 2019/20) are foundation years 
and involve: “finalising MEPs, refining indicators, improving systems and data 
management, collecting phase 1 data, testing evaluation methods and developing report 
templates and conducting the first annual review (Melbourne Water 2019).”  The three 
MEPs will be reviewed periodically, and no later than mid-term (2022) to ensure that 
new techniques and any safety issues are addressed. 
 

 
Figure 1. Reporting timeline for the 2018 Healthy Waterways Strategy (Melbourne Water 2019). 
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Our Rivers Monitoring and Evaluation Plan 

This plan fulfils the requirement for a Rivers MEP and describes the requirements for key 
river values and conditions to be measured consistently for the duration of the HWS.  
The document will be updated over time, but particularly at mid-point of the HWS, to 
adopt learnings and efficiencies, such as developments in monitoring methods and 
analytical techniques. Similar information for the other asset classes can be found in the 
Wetlands MEP and Estuaries MEP and information about regional targets are provided in 
the Regional Performance Objectives MEP. 
 
A thorough safety review has been undertaken during the development of the MEPs. Key 
initiatives resulting from this review include: 

• Elimination, substitution and reduction of monitoring activities whilst confidently 
addressing the KEQs through safety in monitoring design approaches including 
maximising the adoption of eDNA and remote sensing surveillance approaches 
where appropriate  

• Waterway Monitoring Safety Risk Register as a Melbourne Water controlled 
document with commitment to review annually  

• Commitment to develop standard safety operating procedures for high-risk 
monitoring activities e.g. electrofishing 

• Coordinated site selection and program delivery to ensure safety at monitoring 
site locations 

• Commitment to innovation and improvement through investment in research and  
practices that improve safety monitoring, including working with our partners and 
experts 

• Commitment to updating the partners Code of Practice for electrofishing.  

 
This MEP presents a summary of planned Rivers monitoring for the HWS.  It adopts and 
builds upon many existing monitoring programs.  So, where comprehensive or 
contextual information is available in existing documents these are referred to, rather 
than repeating detailed information here. 
 
The Rivers MEP is for all rivers in the Port Phillip and Western Port (PPWP) region. It 
focuses on the: 
 

• Indicators and methods for monitoring and evaluation for HWS targets and 
objectives 

• Accountabilities for monitoring, reporting and evaluation  
• Timeframes and Reporting  
• Knowledge gaps (research and intervention monitoring) 

 
The following is an overview of the contents of this MEP so that the reader can identify 
the part (or type of target) that is most relevant to their work and interest. 
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MEP 
section 

Title Purpose and time frames Key Audience 

Part A  Performance 
Objectives 
 
 
 
How are the sub-
catchment 
performance 
objectives tracking?   

Determining how Performance 
Objectives will be tracked and 
evaluated.  
How the strategy is being 
implemented locally  
  
Guide on ground works  
  
Annual planning and 
prioritisation  
  
Reach, sub-catchment, catchment 
and regional scale  
  
Focus is on annual reporting  
  

Implementers of the Strategy 
(e.g. Melbourne Water, Parks 
Victoria, local government, 
IWM forums) 
  
Interested community 
groups/ members  
  
Regional Leadership Group  
 
  

Part B  Key 
Values Surveillance 
Monitoring  
  
How river key values 
will be monitored  

Determining if the Values are on 
track to achieve long-term 
targets. 
State of Environmental and Social 
Values  
 
Sub-catchment and Catchment 
scale 
 
 
Focus is on mid-term and end 
of strategy   

Long-term planners   
  
Policy-makers  
  
Researchers  
  
Regional Leadership Group 
(end of Strategy)  

Part C  Waterway 
Condition Monitoring  
   
How river 
environmental 
conditions will be 
monitored  

Determining if river conditions are 
being maintained and improved 
to support the key Values  
  
Sub-catchment and catchment 
focus  
  
Focus is mid-term and end of 
strategy  

Medium-term planners  
  
Researchers  
  
Regional Leadership Group 
(end of Strategy)  
  
  
  

Part D  Research and 
Intervention 
Monitoring  

Focussing effort on filling 
knowledge gaps to drive 
continuous improvement  
  
Catchment and regional scale 
focus  
  
Focus is on end of strategy for 
evaluation of the research 
program.  

Researchers  
  
MW Communities of Practice 
 
Government and other 
natural resource managers 
 
Consultants and contractors  
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About the Rivers MEP 

Rivers in the Port Phillip and Westernport region 

The term ‘rivers’ in the context of the HWS also refers to streams, creeks, waterways 
and smaller tributaries, including the water, bed, banks, and adjacent land (known as 
riparian land). Rivers can vary in size and can contain water all year around or can 
periodically dry out. Many of the region’s 25,000 kilometres of rivers are highly modified 
from their natural state due to human intervention. Despite this, modified rivers still 
provide connections across the landscape, habitat for wildlife and are highly valued and 
extensively used by local communities.  
 
The rivers in the region are located in five major catchments; Werribee, Maribyrnong, 
Yarra, Dandenong and Westernport & Peninsula (Figure 2). These catchments are 
divided into sub-catchments and sometimes reaches to provide a scale appropriate to 
measure change in key values.  

 
Figure 2. Rivers and catchments in Port Phillip and Western Port region 
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Waterway Targets (values and conditions) and Performance 
Objectives 

The Rivers MEP communicates the approach to monitor, evaluate, report and adopt 
learnings for HWS targets and objectives. The targets and objectives provide 
quantitative measures of progress towards the goals and vision within the HWS. There 
are three different types of targets and objectives in the HWS: 
 

- Performance objectives  
- Condition targets 
- Key values targets  

 

The HWS defines waterway (and hence) river condition as the overall state of the 
waterway and the key processes that underpin a well-functioning ecosystem (Melbourne 
Water, 2018). It is assumed that improvements in river conditions will improve river key 
values.  

They have different timescales associated with them in reference to the period of time it 
can take for a measurable change to occur and be detected (Figure 3).  
 

 
Figure 3. Hierarchy of targets and objectives in HWS 

 
Nine Key values have been chosen as representatives of a broader range  
of social and environmental waterway values (Melbourne Water, 2018).  
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River condition and its links to river key values in the HWS were developed from the 
HWS Conceptual Models (HWS Resource Document, 2020). The eleven river conditions 
identified in the HWS are:  

• vegetation extent 
• vegetation quality 
• physical form 
• instream connectivity 
• flow regime 
• water quality – recreational 
• water quality - environmental 
• stormwater 
• litter 
• access 
• organised connection 

 

Current state and targets 

The current state of key values and the river conditions (as at 2017) that support them 
are measured by a series of variables outlined in the HWS Resource Document 
(Melbourne Water, 2020); the results are reported at a high level in the Healthy 
Waterways Strategy. More specific detail at the sub-catchment scale is provided in each 
of the Co-designed Catchment Programs.  

Improving the current state (or sometimes merely maintaining the state due to 
significant threats) of the key values and the river condition that supports them helps to 
progress towards the catchment goals and vision. Targets have been set to quantify the 
amount of improvement or threat mitigation that is required to meet the catchment 
goals and vision within a set timeframe. 

It became evident during the HWS development process that there are significant data 
gaps for rivers both for values and conditions in the region. One of the purposes of this 
MEP is to highlight this and ensure we are gathering better data to inform both the 
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continuous improvement of the current HWS and to better inform the development of 
future strategies. 

Performance objectives 

The short-term (one to ten-year quantitative steps) by which targets can be achieved 
are described in the HWS by performance objectives. Performance objectives provide 
short-term, tangible outcomes which indicate progress towards less tangible, long-term 
outcomes (i.e. change in condition or in key value). 

Performance objectives may, for example, define an area of land that has been 
successfully revegetated, or number of instream barriers to fish movement removed or 
rendered passable by functional fishways. The terminology ‘performance objectives’ is 
aligned with the requirements of the State of Victoria Yarra River Protection (Wilip-gin 
Birrarung Murron) Act (2017). 

According to the HWS, performance objectives should have the following attributes: 

- are outcome-based, and not based merely on actions undertaken 
- enable a partnership approach with other parties that undertake waterway 

management actions 
- are quantitative, measurable and achievable in 10 years 
- inform short-term management aims through annual planning processes 
- describe where they link to environmental conditions 
- are underpinned by transparent and best available information and knowledge 
- are able to be assessed without needing to measure waterway values and 

condition outcomes on every asset. 
 

Program Logic 

The Program Logic for rivers in Figure 4 shows the relationship between the performance 
objectives and how they link to changes in environmental conditions and values. It 
illustrates the time frames across which change is expected to be detectable. 
Additionally, it maps the relationship between the program logic and the parts of the 
Rivers MEP.  

The program logic for rivers recognises that management activities and outcomes occur 
over a range of timeframes. It covers: 

• Aspirational long-term regional vision and catchment goals: (50+ years) 
• Longer term outcomes - key values targets (~ 20+ years - addressed in this 

document in Part B) 
• Intermediate outcomes - waterway condition targets (~10+ years – addressed in 

this document in Part C) 
• Immediate outcomes– performance objectives (1-10 years – addressed in this 

document in Part A) 
• Activities – on-ground actions, partnerships, governance, tracking performance 

(annual – in this document addressed in Part A) 
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Figure 4. Program logic of the Healthy Waterways Strategy 
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Evaluation and reporting 

Tracking progress towards meeting the three different types of targets and objectives, 
allows us to know if our actions are creating the change that is outlined in the HWS 
vision and goals. But tracking progress isn’t enough, we also need to evaluate our efforts 
to understand if the actions we are doing are the best ones to create the change. It is 
through evaluation that we are able to learn and adapt to ensure the HWS remains 
effective over the 10 year period. It is for this reason that the Rivers MEP will be updated 
over time, but particularly at mid-point of the HWS period (2022/23), to adopt learnings 
and efficiencies, such as developments in monitoring methods and analytical techniques. 
 
An independent web-based reporting system will be used, with annual, mid-term (i.e. 
2022/23) and end of strategy (i.e. 2028) reporting.  Delivery Partners, community 
groups and the RLG will all utilise the outcomes from the evaluation , as reported on the 
website (annual, mid-term and final) to understand progress, guide annual planning and 
drive continuous improvement. The HWS governance processes will involve the RLG 
where significant findings require further deliberation and direction. These processes are 
in development with the RLG and will be documented in the MERF. The HWS Science 
Panel will also provide expert advice on evaluation and communicate recommendations 
to the RLG.   
 
Our approach to evaluation and reporting is summarised below: 
 

Annual Evaluation and Reporting 

The focus of annual evaluation and reporting will be on the short-term indicators  
 
Performance Objectives 
 

KEQ No. 1 - To what extent have the performance objectives of 
the Strategy been achieved? 

Annual 
Event-based (as needed) 
Mid-term (2022) 
End of strategy  

 
Progress towards the 10 year Performance Objective targets will be tracked annually 
using indicators (e.g. area of vegetation successfully revegetated). Reporting will be 
collated, synthesised and communicated through the HWS website 
https://healthywaterways.com.au/). 
 
Where appropriate, reporting will align with the 9 PO groupings outlined in the MERI 
framework (refer to Table 2). 
 
 
Whilst each PO theme and group will be tracked at the individual sub-catchment level, a 
traffic light approach will be used to determine whether a PO theme or group is on track 
or off track at the catchment scale only (i.e. Werribee, Maribyrnong, Yarra, 
Dandenong and Westernport). For example, the PO theme ‘increase vegetation extent’ is 
on-track for the Yarra Catchment. The main reason for this scaling is to allow for works 
to be implemented at different times in each sub-catchment based on local planning 
decisions and opportunities. In addition, it provides a way to synthesise how the strategy 
is performing at a catchment scale which is valuable information for managers and the 

https://healthywaterways.com.au/
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Regional Leadership Group. Criteria for judging performance at the catchment scale is 
defined for each PO theme and is detailed in the Rubrics within Part A below. 
 
Annual evaluation will only occur for POs where a rubric has been developed to define 
performance i.e.On-track, Slightly Off-track and Significantly Off-track. The different 
types of tracking are outlined below: 
 
Quantitative targets Where Performance Objectives have 10-year quantitative targets, 
the measurable indicator will be used to track progress with a rubric that defines On-
track, Slightly off-track and Significantly off-track each year.  
 
Status updates can be used where quantitative indicators or targets are not available.  
For example, each PO will be assigned an annual status update of ‘not started’, ‘in-
progress’, or ‘complete’.  Rubrics can then be used to evaluate performance (i.e. on 
track or not) for PO themes for each major catchment. 
 
Progress reports can be used where quantitative targets are not available or 
appropriate. They provide a brief update (one or two sentences only) on progress made 
each year.  An on-track/ off track assessment will not be made for this form of reporting. 
Progress reports will be used at mid-term to help decide if an evaluation is required.  
 
Case studies will highlight stories of success, or challenge, and focus on the 
achievements of a range of strategy partners or collaborations.  These will typically be 
four to five paragraphs in length, and be more story-based and be accompanied by 
pictures or possibly a brief video. An on-track/ off track assessment will not be made for 
this form of reporting. Case studies can be used either as the main form of tracking or in 
addition to the approaches outlined above. If it is the only form of tracking like Progress 
Reports a decision will need to be made at mid-term whether an evaluation is required.  
 
Table 2. Performance objectives groupings, themes and tracking methods 

SCPO group SCPO theme/s Tracking method 

Habitat  Improve / increase connectivity for fish 
passage 

Mitigate threats to physical form 

Protect and / or improve specific values 
and habitat 

Re-engage floodplains 

Progress report 
 

Progress report & case study 

Progress report 
 

Progress report 

Vegetation  Increase vegetation extent  

Maintain or improve vegetation quality 

Protect high quality vegetation 

Quantitative target 

Quantitative target 

Progress report 

Pests  N/a – in Regional MEP n/a 
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Engaged 
communities  

Increase participation rates Quantitative target 

Community 
places 

Increase access Quantitative target 

Water for the 
environment 

Increase environmental water reserve 
in regulated systems 

Maintain or improve flow regimes in 
unregulated systems 

Quantitative target 

 
Status update & progress report 

Water quality Improve water quality from agricultural 
land practices 

Maintain / protect recreational water 
quality 

Sewerage treatment Plants 

Septics 

Industrial landuses 

Protect water quality for environmental 
values from construction activity 

Quantitative target 
 

Quantitative target 

 
Quantitative target 

Progress report & case study 
 

Progress report & case study 
 

Progress report & case study 

Stormwater  Treat new urban development 
(maintain DCI) 

Treat new and existing development 
(reduce DCI) 

Quantitative target 
 

Quantitative target & progress 
report 

Collaborative 
governance 

N/a – in Regional MEP n/a 

 

Values and Conditions 

While values and conditions will only be evaluated at key points during the life of the 
strategy, information from indicators on some key values and conditions can be reported 
annually as new data is available (e.g. from platypusSpot app). This approach provides 
useful context both spatially and temporally on relevant indicators and metrics related to 
the HWS values and conditions. 

The exception is macroinvertebrates where evaluation of temporal trends will be made 
annually and significant declines in condition require the attention of the RLG. 
Macroinvertebrates are a focus for monitoring as they are a good overall indicator of 
stream health.  
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Mid-term evaluation process 

The mid-term evaluation for the Rivers SCPOs will examine performance objectives and 
data on values and conditions. It is an opportunity to summarise the annual SCPO 
tracking outcomes, identify areas of concern and highlight lessons learnt.  The value and 
condition data monitoring will also be used to focus the evaluation. The process provides 
transparency and facilitates continuous improvement through identifying new actions 
and performance objectives or changes to existing ones and potentially updating long 
term value and condition targets.  

The process (see Figure 5) will produce 3 output reports which will be made available on 
the HWS website. The first 2, the SCPO enquiry and the Science Enquiry involve the 
Science Panel who help prioritise where and what gets evaluated and review the 
outcomes. Feedback loops exist between the Performance Objective enquiry and the 
Science enquiry as they can inform each other. Based on the evidence presented in the 
enquiry reports the RLG will then produce a MERI Response Report where decisions for 
adaptive management are outlined. 

Given the breadth of the HWS (ie social, cultural, environmental and economic) and the 
complex governance arrangements it is anticipated that the mid-term evaluation will be 
conducted over an 18 month to 2 year time-frame.  

The SCPO evaluation will focus on themes and/or catchments which are significantly off-
track or ahead of schedule. Potential lines of enquiry are outlined within each PO Group 
section in Part A and at a higher level in the figure below.  

The Science enquiry will focus on particular sub-catchments based on evidence that long 
term key value targets may be off-track, where hot spot issues have been identified or 
where SCPOs are significantly off-track. Data analysis methods for the key values and 
conditions are outlined in Part B and C. The methods typically include the use of long 
term data sets, HSM predictions and other multiple lines of evidence to help understand 
trends and threats.  
 
The evaluation may identify the need to re-prioritise efforts, modify performance 
objectives or create new ones. It may also identify the need to undertake further 
investigation into underlying causes, modify the monitoring program or change long 
term targets.  
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Figure 5 Overview of the mid-term evaluation process 

End of strategy evaluation 

While the details of the end of strategy evaluation requires further development, the 
main focus and deliverables are outlined below:  

The evaluation should link back to the Key Evaluation Questions in the MERI particularly 
those relating to efficiency, legacy and appropriateness. 

The final evaluation of SPCOs should consider: 

- Which SCPOs groups and themes were completed earlier than expected and what 
were the reasons for this? Were there differences between catchments? 

- Which SCPOs groups and themes are unlikely to be met by the end of the strategy 
(e.g. significantly off-track at the catchment scale). What were the reasons for this? 
Were there differences between catchments? 

- Which specific sub-catchments are off-track to meeting SCPOs? (note a rubric needs 
to be developed to determine how to assess this) 

- A SWOT analysis on the indicators used for tracking SCPOs 

- Could SCPOs that didn’t have a rubric benefit one in the future 

The final evaluation of the values and conditions should include the following: 
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- All indicators for key values and condition need to compared against the HWS 
baseline and an assessment of progress towards to the long term targets made. 

- Similar to the mid-term evaluation a condition and threat outlook assessment needs 
to be undertaken to help understand what is driving the key value trajectories. While 
the mid-term evaluation will only consider priority areas for this analysis, the final 
evaluation phase needs to undertake this assessment for the entire region.  

- Research findings and outcomes from any intervention monitoring projects should be 
summarised and used to update the conceptual models. 

Deliverables for the final evaluation phase to be completed by June 2026 include: 

- A final evaluation report for rivers on the Sub-catchment Performance Objectives 

- A final evaluation report for environmental key values and conditions 

- A final evaluation report for social values and conditions 

- Updated conceptual models for key values (drawing on relevant research and 
intervention monitoring projects) 

- Summary report of the findings from Intervention Monitoring Projects  

- Summary report on research projects 
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Part A: PERFORMANCE OBJECTIVES  
Overview 

Tracking progress against performance objectives allows us to understand if the effort 
being assigned to different investment programs is adequate, whether there are 
differences between the major catchments, or whether different approaches are more 
applicable in different areas.  Some performance objectives have readily trackable 
specific indicators (eg. Km of new access).  Others are described more qualitatively, and 
indicators and evaluation approaches developed accordingly. 

Progress towards achievement of HWS sub-catchment performance objectives (SCPOs) 
for rivers will be tracked and reported to address KEQ 1 in the HWS MERI Framework: 
“To what extent have the performance objectives of the Strategy been achieved?” 
(Melbourne Water 2019). 
 
The timeframe for reporting on SCPOs will depend on the nature of each performance 
objective, whether these require annual, mid-term or event-based reporting. 
 
The HWS website (https://healthywaterways.com.au/) will be used to share information 
on progress toward all performance objectives.  This reporting will include annual 
tracking of outputs (e.g. hectares of land being managed for weeds) and a mid-term 
assessment of performance (i.e. on-track/off-track for each performance objective group 
at the sub-catchment and catchment scale). 
 
A mid-term evaluation of any Rivers PO theme will be required if: 

• the catchment evaluation of the SCPO themes is significantly off track 

• it is unlikely the SCPOs will be met by the end of the strategy 

• there is significant uncertainty about appropriateness, effectiveness or efficiency of 
the actions proposed to achieve the SCPOs. 

The outcome of mid-term evaluation of particular SCPO themes will be reported via HWS 
governance processes including the RLG. The RLG is the decision-making body to 
determine if and how, any performance objective may be modified. 
 
There are 459 SCPOs for rivers and, while these are all unique, there are common 
characteristics across the spatial scales at which they apply. To simplify the way the 
SCPOs are managed, they have been grouped. There are 7 groups relevant to rivers and 
within each group there are several themes (Table 3). This nomenclature helps to 
structure the monitoring, evaluation and reporting into similar indicators and evaluation 
approaches. There are also several Regional Performance Objectives (RPOs) which relate 
to the SCPOs (see Table 3) and details on these RPOs can be found in the RPO MEP 
(Melbourne Water, in preparation). 
 
Each SCPO group has a section with further details about what data needs to be 
collected when delivering works associated with these SCPOs alongside a rubric outlining 
how we will determine if these SCPOs are on track.

https://healthywaterways.com.au/
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Table 3. Summary of HWS SCPO groups and themes for rivers and related Regional Performance Objectives (RPOs) 

SCPO group SCPO theme/s Examples of SCPOs covered in this Rivers MEP Related Regional Performance objectives  

Habitat  Improve / increase 
connectivity for fish 
passage 

Mitigate threats to 
physical form 

Protect and / or 
improve specific 
values and habitat 

Re-engage 
floodplains 

Increase instream connectivity to provide fish 
passage between X and Y river. 

Investigate and mitigate threats to physical form and 
other high values. 

Target three areas (min. 2 ha) for habitat 
improvement for Bibron's toadlet. (Werribee 3SPOs) 

Improve vegetation and capacity to retain nutrients 
and sediments in the floodplain from Millgrove to 
Yering to protect and enhance biodiversity and 
protect Port Phillip Bay. 

RPO-32 Programs are in place to protect and 
enhance sites of biodiversity significance 
associated with the region’s waterways, such 
as through Melbourne Water’s Sites of 
Biodiversity Significance Strategy.  

 

See Pest group for additional RPO 

Vegetation  Increase vegetation 
extent  

Maintain or improve 
vegetation quality 

Protect high quality 
vegetation 

Establish a continuous riparian vegetated buffer (XX 
km, XX ha) and maintain existing vegetation (XX km, 
XXX ha) along priority reaches (using EVC 
benchmarks to at least a level 3 vegetation quality). 

Maintain or achieve high and very high quality 
vegetation (Vegetation Quality level 4 and 5 - 
currently XX km) through effective monitoring and 
management of threats including protection of 
endangered EVCs in these reaches. Fill data gaps and 
ensure additional high quality reaches are also 
protected. 

RPO-30 Climate change resilient revegetation 
management practices are understood and 
implemented by selecting plant species, 
provenances and vegetation communities that 
are suited to projected future climatic 
conditions. 

 

Pests  Na n/a RPO-31 A risk-based approach is adopted to 
prevent, eradicate and contain pest plants and 
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animals (including deer) and protect waterway 
assets. 

Engaged communities  Increase participation 
rates 

Increase participation rates from xx to yy; support 
community groups and promote participation in 
citizen science  

RPO-37 Participation rates in education, 
capacity building, incentive programs and 
citizen science activities have increased and 
enable greater levels of environmental 
stewardship for our waterways. 

RPO-38 Key messages, stories and resources 
for waterways and waterway health are 
collaboratively developed and broadly 
distributed, increasing community knowledge 
and engagement around waterways 

RPO-39 Systems and pathways to share 
knowledge and information between 
communities and stakeholders have been 
developed and expanded to empower 
communities to participate and influence 
waterway management (for example, digital 
portals, social media, Communities of Practice, 
signage programs). 

RPO-40 The profile of waterways is lifted, local 
connections to waterways are increased, and 
leaders in waterway management are 
celebrated and fostered. 

Community places Increase access Increase access to and along waterways by xx km by 
improving connections with existing path networks 
and extending paths into new urban areas. 

 

RPO-19 Options to transform modified 
waterways by creating more natural, 
community-loved spaces are identified and 
implemented. 
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RPO-20 The amenity, community connection 
and recreation values of wetlands are better 
understood. Performance objectives are 
developed to enhance these values. 

RPO-21 The multiple benefits of waterways 
investment are tracked and understood. 

RPO-22 Cooler, greener and more liveable 
urban environments are created through 
revegetation and as part of managing excess 
stormwater. 

RPO-27 Incidence of littering and illegal 
dumping is reduced through raised community 
awareness and knowledge, infrastructure and 
enforcement. 

Water for the 
environment 

Increase 
environmental water 
reserve in regulated 
systems 

Maintain or improve 
flow regimes in 
unregulated systems 

Investigate options to increase environmental water 
reserve for the catchment is increased by X GL /year 
by 2028 to meet ecological watering objectives and 
cover projected shortfalls. 

Maintain critical flow components in refuge reaches 
along (e.g. Kororoit Creek) to protect instream 
environmental values. 

 

Investigate opportunities to improve wetland water 
regime to meet ecological watering objectives, 
improve ecosystem services, cultural and social value. 
 

Identify and implement opportunities to reduce the 
key threat of summer low flow stress by addressing 

RPO-12 Water for the Environment continues 
to be managed and delivered to the region’s 
rivers and wetlands and recovery options 
continue to be investigated. 
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causal factors such as water for domestic and stock 
use, climate change, diversions or urbanisation. 

Water quality Improve water 
quality from 
agricultural land 
practices 

 

Maintain / protect 
recreational water 
quality 

Sewerage treatment 
Plants 

 

 

 

 

Septics 

 

Industrial landuses 

 

 

Improve water quality for environmental values and 
Port Phillip Bay by reducing turbidity and nutrient 
run-off from rural land. This may include 
establishment of vegetated buffers in headwater 
streams. 

 

Maintain recreational water quality at the National 
Water Sports Centre (suitable for secondary contact). 

 

Protect water quality for Port Phillip Bay and 
waterways by maintaining the current quality of 
discharges from sewage treatment plants (and 
reducing volumes where possible) ensuring they are 
released in a manner that ensures environmental 
values are supported in the waterway.  

 

Investigate and mitigate where required potential 
impacts from septic tanks. 

Protect water quality of Port Phillip Bay and 
waterways from industrial activity by reducing 
industrial pollutant levels detected in waterways. 
Identify and mitigate sources of industrial pollution. 
This can be through education programs, 
enforcement actions or disconnections from the 
stormwater system. 

Protect water quality for environmental values and 
seagrass in Western Port by managing sediment loads 
from construction activities to ensure no pollutant or 
sediment laden run-off enters drains and waterways. 

RPO-17 Water quality in waterways and bays 
is improved by reducing inputs of sediment 
and other pollutants from urban construction 
and development. 

RPO-24 Risk-based programs are in place to 
mitigate sources of urban pollution (licenced 
and unlicensed discharges) to protect bays 
and waterways. 

RPO-25 Programs, standards, tools and 
guidelines are in place to manage nutrients, 
sediments and other pollutants from rural land 
in priority areas. 

RPO-26 Methods are in place to assess volume 
and source of litter to inform and promote 
litter reduction programs. 
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Protect water quality 
for environmental 
values from 
construction activity 

Stormwater  Treat new urban 
development 
(maintain DCI) 

 

 

 

 

Treat new and 
existing 
development 
(reduce DCI) 

To prevent decline in stormwater condition, treat 
upstream urban development so directly connected 
imperviousness (DCI) remains at current levels at 
Warrandyte, and at current levels along the main 
stem of the Yarra River. For every hectare of new 
impervious area, this requires harvesting around 5.1 
ML/y and infiltrating 1.5 ML/y, which is about 0.7 
GL/y and 0.2 GL/y for full development out to urban 
growth boundary. 

Improve stormwater condition by treating existing 
and future urban development from Darraweit Guim 
so directly connected imperviousness (DCI) is below 
1% prior to connection to Deep Creek. For every 
hectare of impervious area, this requires harvesting 
around 4.0 ML/y and infiltrating 0.8 ML/y. 

RPO-13 Industry capacity for whole of water 
cycle and stormwater management is 
increased to enable collaboration, improved 
access to information and knowledge, and a 
skilful and capable industry with strong 
established networks. 

RPO-14 Standards, tools and guidelines are in 
place and implemented to enable re-use and 
infiltration of excess stormwater, and protect 
and/or restore urban waterways. 
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Habitat  

Habitat performance objectives for rivers are focused on managing habitat, other than 
vegetation (refer Vegetation PO section), from a physical perspective (i.e. physical form 
and instream connectivity) and managing for the particular habitat requirements of 
specific species that were not captured adequately in other SCPOs.  
 
SCPOs within the habitat group are summarised in Table 4 and sub-catchments they 
apply to are displayed in Figure 6 (with sub-catchment names displayed in Appendix 1).  
Table 5 shows the relationship between performance objectives, conditions and values.  
 
There are also several related RPOs such as RPO-18, demonstrating maintenance of 
critical waterway assets, RPO-30, managing climate change impacts and RPO-31, 
programs to manage pest plants and animals. These are detailed in Table 3 and details 
on tracking them can be found in the RPO MEP (Melbourne Water, in preparation). 
 
Table 4. Summary of habitat SCPOs  

SCPO 
Theme 

No. of 
SCPOs 

Example SCPO wording Possible management actions 

Improve / 
increase 
connectivity 
for fish 
passage 

12 Increase instream connectivity to 
provide fish passage between the 
mouth of Mordialloc Creek and 
Patterson River to Dandenong. 

Fishway construction/modification 

Mitigate 
threats to 
physical 
form 

30 Investigate and mitigate threats to 
physical form and other high values. 

Surveys, studies, erosion control 
actions, installation of Large Woody 
Debris (LWD) or other 
improvements to physical form.  

Protect and 
or improve 
specific 
values and 
habitat 

8 Target three areas (min. 2 ha) for 
habitat improvement for Bibron's 
toadlet. (Werribee 3SPOs) 
 
Protect those parts of Dandenong 
Creek that are important for bird 
nesting, moulting, roosting and 
foraging from disturbing activities 
such as dog exercising. (Middle 
Dandenong – 1SPO) 
 
Target three riparian areas for 
habitat improvement works to 
support Pseudophryne 
semimarmorata (southern 
toadlet).(Dandenong 2 SPOs) 
 
Investigate opportunities to 
translocate Yarra pygmy perch into 
suitable habitat along the creek 
corridor. (Maribyrnong 2SPOs) 

Revegetation, fencing, pest animal 
control 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study, translocation of species 

Re-engage 
floodplains 

1 Improve vegetation and capacity to 
retain nutrients and sediments in the 
floodplain from Millgrove to Yering to 
protect and enhance biodiversity and 
protect Port Phillip Bay. 

Study, revegetation, flow 
management, fencing, weed 
control, physical form modification  
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Figure 6. Location of habitat SCPOs (note the Yarra floodplain re-engagement SCPO needs to be 
added to the map) 

 

Table 5. Summary of how SCPOs relate to conditions and values  

 
SCPO Theme 

 
Condition 

 
Value 

Mitigate threats to 
physical form 

Physical form, vegetation 
extent, vegetation 
condition, stormwater 
condition 

Platypus, Macroinvertebrates, Birds, Fish 
Frogs, Vegetation  
Amenity 

Improve / increase 
connectivity for fish 
passage 

In-stream connectivity Fish 

protect specific values and 
habitat 

Vegetation extent and 
conditions, Physical form, 
Access 

Birds, Frogs, Fish 

Re-engage floodplains Physical form, vegetation 
extent, vegetation 
condition, water quality - 
environmental 

Platypus, Macroinvertebrates, Birds, Fish 
Frogs, Vegetation  
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Indicators, monitoring methods and specification 

The indicators for the habitat SCPO themes are detailed in Table 6. Further information 
on indicators and the methods to capture is provided in a specification provided following 
the table. The effectiveness of this performance objective will be evaluated through 
particular intervention monitoring projects (refer to Part D) along with the broadscale 
condition monitoring program (refer to Part C). 

Table 6. Summary of monitoring approach for habitat SCPO themes  

SCPO Theme Monitoring 
method / 
data  

Indicators  Data collection 
responsibility 

Processing 
and 
reporting 
responsibility  

Data 
storage 
system 

Improve / 
increase 
connectivity for 
fish passage 

Progress 
reports 

 

Number of 
fish barriers 
removed in 
priority 
reaches1 

Project Manager 
(Delivery team) for 
assets when built 

 

Case studies (CAM) 

CAM 

 

MAXIMO 
(assets) 

 

Spreadsheet 
for progress 
report 

Mitigate threats 
to physical 
form 

Progress 
reports 

+ 

Case studies2 

N/a CAM CAM Spreadsheet 
for progress 
report 

Protect and or 
improve 
specific values 
and habitat 

Progress 
reports  

N/a Waterways and 
Biodiversity/Waterways 
and Land 

Waterways 
and 
Biodiversity 

Spreadsheet 
for progress 
report 

Re-engage 
floodplains 

Progress 
reports 

n/a Waterways and 
Biodiversity 

Waterways 
and 
Biodiversity 

Spreadsheet 
for progress 
report 

1 to be reported as supplementary data once fishway has reached practical completion 
2 at least one case study per catchment per year 

Rubrics – how to score the habitat performance objectives  

There are currently no rubrics for the habitat SCPOs as they will be reported in a more 
qualitative way such as progress reports and case studies. This should be reviewed at 
mid-term. 

Potential lines of enquiry for evaluation 

Given the habitat SPCOs are not being evaluated annually using rubrics a more 
qualitative assessment of whether a mid-term evaluation is required will be needed. This 
should be determined through the HWS governance processes and consider an 
assessment of the following for each of the different SCPO themes: 
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SCPO Theme What might trigger a mid-term evaluation? 

Improve / increase 
connectivity for fish 
passage 

More than 3 fishways scheduled for construction by 2026 will not be 
completed in time. Budgets for fishway program have exceeded more 
than 25% of plan. (refer to Table 7 and Table 8) 

Mitigate threats to 
physical form 
 

Progress reports indicate minimal progress – to be independently 
assessed 

Protect and or 
improve specific 
values and habitat 

Progress reports indicate minimal progress – to be independently 
assessed 

The following lines of enquiry are suggested as an initial guide to assist with the mid-
term evaluation:  

- Have costs for fishways exceeded budgets?  

- Have habitat creation projects been more costly than expected? What lessons can 
be learned for future designs? 

- Is there new information regarding physical form / habitat which requires a 
different approach to management (eg more proactive LWD re-introduction) 

- Is there enough new information to set more quantitative targets for Physical 
Form/habitat?  

- To what extent are physical form interventions aimed at environmental value 
protection versus other drivers. 

 
Table 7. Number of fishway SCPOs and associated number of fishways to be constructed (note that 
SCPOs often include more than 1 fishway)  

 WERRIBEE MARIBYRNONG YARRA DANDENONG WESTERNPORT Region 
wide 

No. 
fishways 

18 
 

2 7 1 2 
30 

No. 
SCPOs 

3  1  6  1  1  
12 

 
Table 8. Fishways scheduled for construction by 2026 

Delivery 
Year (Est) 

Site Name Catchment  

19/20 Mc Nabs Weir Maribyrnong 
20/21 Arundel Rd weir Maribyrnong 
21/26 Darebin Creek  Yarra 
21/26 Little River Werribee 
21/26 Donnellys Weir Yarra 
21/26 Graceburn Weir Yarra 
20/21 Lang Lang River - Heads Road Westernport 
21/26 Lang Lang River - Western Port Rd Westernport 
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21/26 Werribee River Diversion Weir Werribee 
20/21 Werribee River at Cobbledicks Ford Werribee 
21/26 Toolern Creek Werribee 
21/26 Werribee River Werribee 
21/26 Werribee River Werribee 
21/26 Werribee River Werribee 
21/26 McMahons Weir Yarra 
21/26 Armstrong Creek Diversion Weir Pond Yarra 
20/21 Bypass Channel at Pillars Crossing Dandenong 
19/20 Dights falls Yarra 

 

The potential lines of enquiry for the end of strategy evaluation of performance objective 
should link back to the Key Evaluation Questions in the MERI particularly those relating 
to efficiency, legacy and appropriateness. 
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Vegetation  

The vegetation performance objectives for rivers in the HWS are aimed at establishing 
and maintaining vegetation in priority reaches to benefit specific key values.  
 
The types of works that typically contribute to achieving vegetation performance 
objectives are: 

• Revegetation of sites – fencing, planting, direct seeding, regeneration burns  

• Maintenance works – weed management, pest management 

• Monitoring and investigations  

Table 9Error! Reference source not found. shows how the vegetation performance 
objectives have been categorised in themes which have common reporting approaches. 
For reporting and evaluation purposes the SCPO which includes both establishing and 
maintaining vegetation has been split into 2 themes and as such the SCPOs will be 
reported in two parts i.e. the area to be established and the area of existing vegetation 
to maintain. Figure 7 shows the sub-catchments (with sub-catchment names displayed 
in Appendix 1) which contain the different vegetation SCPOs and Table 10 shows how 
the SCPO themes relate to conditions and values.   
 
There are several related RPOs which are summarised the beginning of Part A in Table 3. 
Details on tracking them can be found in the RPO MEP (Melbourne Water, in preparation) 
 
Table 9. Number of Performance Objectives within each theme of the Vegetation group 

SCPO Theme No. of 
SCPOs 

Example SCPO wording Possible management 
actions 

Increase 
vegetation 
extent  

68 

Establish a continuous riparian 
vegetated buffer (XX km, XX ha) 
and maintain existing vegetation (XX 
km, XXX ha) along priority reaches 
(using EVC benchmarks to at least a 
level 3 vegetation quality) 

Revegetation, direct 
seeding, pest plant and 
animal control (with 
regeneration), guarding, 
regenerative burns, faunal 
use of revegetated areas.  

Maintain or 
improve 
vegetation 
quality 

Establish a continuous riparian 
vegetated buffer (XX km, XX ha) and 
maintain existing vegetation (XX 
km, XXX ha) along priority reaches 
(using EVC benchmarks to at least a 
level 3 vegetation quality) 

Pest plant and animal 
control eg fencing, 
baiting, shooting, weed 
control, burning.  

Use of climate adapted 
seed provenances in 
revegetation.  

Protect high 
quality 
vegetation  

59 Maintain or achieve high and very high 
quality vegetation (Vegetation Quality 
level 4 and 5 - currently XX km) 
through effective monitoring and 
management of threats including 
protection of endangered EVCs in 
these reaches. Fill data gaps and 
ensure additional high quality reaches 
are also protected. 

Improve understanding of the extent, 
composition and condition of high and 
very high quality vegetation, and 

As above 

 

 

 

 

surveys 
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effectively monitor and manage both 
values and threats. 

 

 

 

 

Figure 7. Sub-catchments with vegetation performance objectives. Note that the priority reaches 
within each sub-catchment are mapped in the HWS Catchment Programs. 

 

Table 10. Summary of how performance objectives relate to conditions and values 

 
SCPO Theme 

 
Condition 

 
Value 

Protect high quality 
vegetation 

Vegetation Quality Platypus, Macroinvertebrates, Birds, Fish Frogs, 
Vegetation  
Amenity, Community Connection and 
Recreation  

Increase Vegetation 
Extent 

Vegetation Extent  Platypus, Macroinvertebrates, Birds, Fish Frogs, 
Vegetation  
Amenity, Community Connection and 
Recreation 

Maintain or improve 
vegetation quality  

Vegetation Quality Platypus, Macroinvertebrates, Birds, Fish Frogs, 
Vegetation  
Amenity, Community Connection and 
Recreation 

 
 
Increasing vegetation extent is about establishing a continuous riparian vegetation 
corridor that is on average 20 m wide to a ‘level 3’ rating. This rating is based on the 
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Melbourne Water Vegetation Visions Templates where a level 3 is about recreating an 
indigenous middle and overstorey.  

Box 1: The Melbourne Water 2030 Visions 
The Healthy Waterways Visions were developed between 2009 and 2013 and were tools 
of the Healthy Waterways Strategy (Melbourne Water 2013) to communicated Melbourne 
Water’s longer term aims for the form and function of waterways in the Port Phillip and 
Westernport region by 2020. 

The visions were created to convey an agreed and consistent outcome for waterways to 
the broad audience involved in managing waterways across agencies, industry and the 
community.  The visions cover ‘major waterways’ in the Port Phillip and Westernport 
region (approx. 5500km) and consider six characteristics of a healthy waterway: stream 
form, riparian vegetation (quality and species), flow, water quality, waterway corridor 
and fauna.  

Development of the Vegetation Quality Visions 

The Vegetation Quality Visions were the first Vision developed in 2009.  The vegetation 
quality vision is designed to indicate the riparian vegetation quality that can be achieved 
and maintained along Melbourne Water’s waterways assuming current levels of 
revegetation and maintenance are continued. For each vegetation quality level, the 
following characteristics are described: 
- Vegetation structure 
- Species composition 
- Instream vegetation 
- Vegetation continuity and connectivity 
- Weediness 
- Regeneration 
- Typical land use setting 
- Suitable weed and vegetation management techniques to achieve the vision 

The vegetation quality visions can be used in conjunction with other resources to ensure 
the desired outcomes of a range of potential projects are consistent with the intended 
vision.  

The 2009 and potential (2030) vegetation quality levels were determined via a series of 
workshops with representatives from River Health, Capital, Maintenance and Minor 
Capital, Stream Frontage assessors and independent experts. The waterways were rated 
from 1 (very low) to 5 (very high) for both current (2009) and potential (2030) 
vegetation quality using the following ratings: 

1. Very Low Riparian vegetation is highly modified, predominantly comprising exotic 
species. 

2. Low Riparian vegetation is highly modified, fragmented and meets social and amenity 
requirements 

3. Medium Riparian zone consists of fragmented relevant EVC vegetation. 

4. High Riparian vegetation is relatively intact with structural elements present with high 
connectivity. 

5. Very High Riparian vegetation is intact with all structural components present and 
very high connectivity 
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The second part to this performance objective refers to maintaining quality of existing 
vegetation within the SCPO reaches. Within a sub-catchment the priority reaches for 
increasing extent and maintaining existing vegetation are usually connected – such that 
by the end of the strategy there will be large continuous lengths of riparian vegetation. 
The priority reaches for maintenance within this SCPO are typically either a level 3, 4 or 
5 condition. The intent of the SCPO is to ensure these condition ratings do not decline. 
For some of the high and very high quality reaches this could include either on-ground 
works to manage threats or regular inspections if threat levels are low.  
 
The ‘protect high quality vegetation’ is a separate SCPO however the reaches are also 
included within the ‘maintain existing vegetation’ component of the SCPO described 
above. It was developed as a separate SCPO to highlight ‘high’ and ‘very high’ quality 
vegetation areas. The HWS website will report these SCPOs together using the rubric 
outlined to determine whether a catchment is on-track or not.  
 
There are 12 sub-catchments which include the SCPO “Improve understanding of the 
extent, composition and condition of high and very high quality vegetation, and 
effectively monitor and manage both values and threats.” (see Table 11) A review of the 
vegetation vision data in 2018 has gone some way to addressing these knowledge gaps.  
 
Table 11. Sub-catchments where increased knowledge of high quality vegetation extent, 
composition and condition is required. 

Catchment Sub-catchment 
Dandenong Dandenong Creek Upper 
Maribyrnong Deep Creek Upper 

 
Werribee Lerderderg River 
Werribee Werribee River Middle 
Werribee Werribee River Upper 
Westernport Bunyip River Middle and Upper 
Yarra Diamond Creek (Source) 
Yarra Little Yarra River and Hoddles Creek 
Yarra Plenty River (Source) 
Yarra Plenty River Lower 

 
Yarra Steels and Pauls Creek (Source) 

 
Yarra Yarra River Upper (Source) 

 
 
The review also filled a number of smaller data gaps – particularly in headwater streams. 
There are now 5,606 kms of high and very high quality reaches across the region 
compared to 1,743 kms when the HWS was developed in 2018. These reaches will be 
displayed on the HWS website. The existing SPCOs for high quality vegetation need to be 
updated once a process has been decided. In the meantime Melbourne Water will 
prioritise these reaches for management and they will count towards SCPO targets. The 
next pricing period for Melbourne Water in 2026 will be an opportunity to determine to 
what extent all high quality reaches can be protected. The table below shows the 2018 
HWS data and the new data. The conversion to ha is based on an assumption that the 
high vegetation is at least 20 m wide and that management of at least this amount is 
needed.   
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Table 12. Catchment summary lengths and areas of high quality vegetation. Pre 2018 data was 
used to set the HWS  performance objectives.  

High 
quality 
veg 4 and 
5 

Werribee Maribyrnong Yarra Dandenong Westernport total 

Kms (pre 
2018 
data) 

521 154 733 14 321 1743 

Kms 
(2019 
data) 

1,030  126   3,669  10  770 5,604  

Ha (pre 
2018 
data) 

2,084  616   2,932  56  1,284   6,972  

Ha (2019 
data) 

4,119  502  14,676  40  3,081  22,418  

 
   

Indicators, monitoring methods and specification 

The indicators for the vegetation performance objectives are detailed in Table 13. 
Further information on indicators and the methods to capture is provided in a 
specification provided following the table. The reporting periods for tracking are financial 
years.  

The effectiveness of this performance objective will be evaluated through particular 
intervention monitoring projects (refer to Part D) along with the broadscale condition 
monitoring program (refer to Part C). 

Table 13. Monitoring indicators and methods for vegetation performance objectives  

SCPO theme Indicators  Monitoring 
method / 
data type 

Data collection 
responsibility 

Processing 
and reporting 
responsibility  

Data 
storage 
system 

Increase 
Vegetation 
Extent 

Vegetation 
established 
(ha)  

 

Quantitative 
target  

(spatial 
polygon) 

MW - Service 
Performance  

Regional 
Services, WLOs 

Grants officers / 
stream frontage 
assessors  

 

MW - CAM 

 

 

MapLab 

Maintain or 
improve 
vegetation 
quality 

Vegetation 
maintained 
(ha) 

 

 

Quantitative 
target  

 

(spatial 
polygon) 

As above  MW - CAM MapLab / 
MAXIMO 
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Protect high 
quality 
vegetation 

 

As above  

 

As above (for 
veg quality 
reaches 4 or 
5) 

A above MW - CAM MapLab/MAXI
MO 

Protect high 
quality 
vegetation 

(fill knowledge 
gaps) 

Na Progress 
Report 

MW IP, 
Waterways and 
Biodiversity 
Team 

Waterways and 
Biodiversity 
Team 

refer to 
vegetation 
condition 
section 

 
 

Specification for Increase vegetation extent and maintain priority reaches 

The following provides details of the specification and assumptions for this performance 
objective theme. The specifications have been broken into 2 parts i.e. the establish part 
and the maintain part.  

Relates to the ‘establish’ part of the following performance objective: 
Establish a continuous riparian vegetated buffer (XX km, XX ha) and maintain 
existing vegetation (XX km, XXX ha) along priority reaches (using EVC benchmarks to at 
least a level 3 vegetation quality). 

The following outline key assumptions which apply to the vegetation established target: 

• Projects started in 2016/17 and 17/18 can contribute to the target once complete 

• Data for reporting is based on financial years i.e. July 1 to June 30. 

• Only works within priority reaches contribute towards the performance objective. 
Works on headwater streams (which were not mapped as part of HWS), can be 
included in target calculations where they are connected to a priority HWS reach.  

• The indicator is to be captured in hectares. If required, broad conversion from ha 
to km can be done using hectares / 4 to calculate km. This is the inverse of the 
km to ha calculation of 1000 metres x 20 metres x 2 streambanks = 40,000 m2 = 
4 ha. Adjust for Urban Growth Boundary Areas as these are based on a 10 m 
setback (e.g. 1000 metres x 10 metres x 2 streambanks = 20,000 m2 = 2 ha). 

• Ideally (but not absolutely required) projects will create at least a 20 metre wide 
vegetated buffer outside the urban growth boundary and at least 10 metre wide 
vegetated buffer within the urban growth boundary.  

• Works outside the 20m buffer (e.g. 35m from waterway) are still included in the 
target calculations provided they are within a priority reach.  

• Revegetation needs to be designed for a level 3 (Medium) vegetation quality 
outcome or above as outlined in Melbourne Water’s vegetation visions.  The 
definition of level 3 is “Upper and middle storey vegetation present and conveys 
the character of the ecological vegetation class. A simplified structure that 
maintains representative species composition”. In treeless Ecological Vegetation 
Classes, the focus will be on the mid-storey and ground-storey.”.  
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• The vegetation species used, will be based on the current Ecological Vegetation 
Class (EVC) Benchmark/s present within the reach and/or another relevant 
benchmark or mix of benchmarks taking into consideration potential climate 
change impacts (e.g. adjacent dryland EVCs may need to be incorporated into 
projects). Use of climate adapted seed provenances should be included where 
possible. 

 
• Tracking should be done according to: 

o In progress (be reported internally at least):  
 Capital projects – The project has been initiated works have begun  
 RHIP – grant has been issued 
 Maintenance – work order with activity of “Revegetate” with status 

of ‘INPRG’ 
o Complete (used to count the target):   

 Capital projects – audit at 2 years post planting (with 80% plant 
survival rate) 

 RHIP – site assessor audit post works (can vary in time from 
between 6 months to 1 year) – (with 80% plant survival rate) 

 Maintenance – work order with activity of “Revegetate” with status 
of “PRACCOMP”, “COSTAPPR” or “CLOSE”.  

 
• In-progress and completed projects will be reported separately however a 

performance rating ie on-track/off-track will only include completed projects as 
per above.  
 

• After reaches have been considered ‘established’, these areas need to be “actively 
managed” (although this does not count towards another target) for the 
remainder of the Healthy Waterways Strategy. Evaluation of effective 
maintenance of these reaches will occur through the reporting of RPO18. 

• The polygon calculation can include isolated patches of existing vegetation where 
they are present within a reach requiring vegetation establishment. This would 
mean that the area established is technically smaller given patches of existing 
vegetation however this is considered acceptable.  

• The polygon should be mapped as accurately as possible and based on a mature 
canopy cover rather than just the planting area. 

 

Specification for increase vegetation extent and maintain priority reaches 

Relates to the maintenance of priority reaches part of this performance objective: 
Establish a continuous riparian vegetated buffer (XX km, XX ha) and maintain existing 
vegetation (XX km, XXX ha) along priority reaches (using EVC benchmarks to at 
least a level 3 vegetation quality). 

& 

Maintain or achieve high and very high quality vegetation (Vegetation Quality 
level 4 and 5 - currently XX km) through effective monitoring and management of 
threats including protection of endangered EVCs in these reaches. Fill data gaps and 
ensure additional high quality reaches are also protected 

The following outline key assumptions which apply to the vegetation maintained target: 
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• Maintain areas, must be separate reaches to the establish target. That is the 
same reach cannot achieve both targets.  

• The vegetation quality needs to be 3, 4 or 5. That is the current quality must be 
maintained or exceeded. 

• These areas need to be “Actively Managed” for the period of the Healthy 
Waterways Strategy.  

• “Active Management”: is defined as the necessary ‘surveillance’ and/or ‘on 
ground work’ required to ensure the vegetation continues to meet the definition 
of the existing vegetation quality.  

• ‘Surveillance’ is defined as an inspection of an area of vegetation where it has 
been deemed that no ‘Management’ is required ie no on-ground works required 
for a set future period (eg for more than a year). Ideally these will be reinspected 
on a 3-5 yearly basis. 

• ‘on-ground work’ are actions such as weed or pest animal control, revegetation, 
restoration, burning etc. 

• The target will be reported based on the hectare of vegetation with ‘Active 
Management’ that has occurred within the reporting financial year compared with 
those without ‘Active Management’. 

• Active management is works which have occurred within the reporting financial 
year. It does not report on works which are planned for the coming year. 

• Active management is defined as the following for Melbourne Water’s various 
delivery mechanisms: 

o Programmed Maintenance – polygons in MAXIMO of work orders  

o Corrective Maintenance – TBC  

o RHIP – polygons  

o WLO surveillance – polygons in MapBox detailing when the following 
surveillance will occur  

• The ‘area of the work’ is used to quantify the extent and used to compare against 
the performance measures. It should be based on where the works have occurred 
and not the broader extent to which the works may have influence (as this is too 
subjective to quantify) 

• Works outside the 20m buffer (e.g. 35m from waterway) are still included in the 
target calculations provided they are within a priority reach. An assessment of the 
degree to which this is occurring will be made at mid-term evaluation phase. 

• New 4 (High) or 5 (Very High) reaches identified after the Healthy Waterways 
Strategy can be included in the target calculation. The new data will be stored on 
Melbourne Water Q drive within the official vegetation visions dataset and 
displayed on the HWS website.   

• Doing an investigation of the current condition of high quality reaches, achieves 
the ‘fill data gaps’ part of the target. This can also be capitalised, using the 
guidelines provided by Melbourne Water finance.  

 

Rubrics – how to score the vegetation performance objectives  

The table below presents the ha of vegetation to be established or maintained within the 
priority reaches outlined in the catchment works programs of the HWS. Performance 
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against these targets will be undertaken at the catchment scale and for the region. At 
the sub-catchment scale the area of vegetation established or maintained will be 
reported (i.e. ha of vegetation established or maintained each year) relative to the 10 
year target however an on-track/off-track assessment not be made.  

The main reason is that it is inevitable progress will be quicker in some areas than others 
due to local constraints and opportunities.  While attention should be given to sub-
catchments which are lagging behind particularly in the mid to later years of the strategy 
performance at a larger scale e.g. Yarra is needed each year to help understand and 
prioritise effort.      

Table 14. HWS targets for vegetation (hectares of vegetation within priority reaches cumulated to 
the catchment and region) 

 Werribee Maribyrnong Yarra Dandenong Westernport Region wide 

Establish 
(ha) 

1,755 1,622 1,500 157 2,849 7,883 

Maintain 
existing 
(ha) 

2,683 1,185 7,171 330 3,108 14,477 

Min ha of 
high 
quality 
(ha) 

2,084  616   2,932  56  1,284   6,972  

 

Using the above assumptions, the following criteria should be used to assess 
performance of the 10 year performance objectives for establishing vegetation. 

On-track – has allowed for a ramping up of target achievement in later years – rather 
than assuming a linear trajectory. The following percentages of the 10 yr target per year 
have been adopted.  

 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

2% 5% 10% 25% 35% 45% 60% 80% 90% 100% 

   

Slightly off-track – is up to 20% below on-track  

Significantly off-track – is more than 20% below on-track  

For the maintain vegetation target the rubric uses a 10 % increment each year rather 
than ramping up. It also requires a minimum amount of high quality vegetation to be 
maintained. This criteria also applies a 10% increment to the high quality vegetation 
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areas included in the performance objectives. Both ha targets need to be met to sit 
within the on-track/off-track category.  

As mentioned above knowledge gaps have been filled and the area of high quality 
vegetation is significantly higher. A review of this rubric and the performance objective 
targets is required at mid-term. However, management of these newly identified high 
quality reaches will be counted towards the target.  

Based on these criteria the following tables show what constitutes on-track, slightly off-
track and significantly off-track annually for both the establish and maintain targets for 
each catchment.  
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Table 15. Rubric for assessing performance of the vegetation establish and maintain target at the Werribee catchment scale (ha) 

 
Year 

Establish vegetation (ha) Maintain vegetation (ha) *=high quality veg (level 4 and 5) 

On-track  Slightly off-track Significantly off-
track 

On-track  Slightly off-track Significantly off-track 

18/19 >35 35-28 <28 >268 and > 208* 215-268 and 167-208* <215 and <167* 

19/20 >88 70-88 <70 >537 and > 417* 429-537 and 333-417* <429 and <417* 

20/21 >176 140-176 <140 >805 and >625* 644-805 and 500-625* <644 and <500* 

21/22 >439 351-439 <351 >1073 and > 834* 859-1073 and 667-834* <859 and <834* 

22/23 >614 491-614 <491 >1342 and 1042* 1073-1342 and 834-1042* <10732 and <834* 

23/24 >790 632-790 <632 >1610 and >1250* 1288-1610 and 1000-1250* <1288 and <1000* 

24/25 >1053 842-1053 <842 >1878 and > 1459* 1502-1878 and 1167-1459* <1502 and <1167* 

25/26 >1404 1123-1404 <1123 >2146 and >1667* 1717-2146 and 1334-1667* <1717 and <1334* 

26/27 >1580 1264-1580 <1264 >2415 and >1876* 1932-2415 and 1500-1876* <1932 and <1500* 

27/28 >1755 1404-1755 <1404 >2683 and >2084* 2146-2683 and 1667-2084* <2146 and <1667* 
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Table 16. Rubric for assessing performance of the vegetation establish target at the Maribyrnong catchment scale (ha) 

 
Year 

Establish vegetation (ha) Maintain vegetation (ha) *=high quality veg (level 4 and 5) 

On-track  Slightly off-track Significantly off-track On-track  Slightly off-track Significantly off-track 

18/19 >32 26-32 <26 >119 and >62* 95-119 and 49-62* <95 and <49* 

19/20 >81 65-81 <65 >237 and >123* 190-237 and 99-123* <190 and <99* 

20/21 >162 130-162 <130 >356 and >185* 284-356 and 148-185* <284 and <148* 

21/22 >406 324-406 <324 >474 and >247* 379-474 and 197-247* <379 and <197* 

22/23 >568 454-568 <454 >593 and >308* 474-593 and 247-308* <474 and <247* 

23/24 >730 584-730 <584 >711 and >370* 569-711 and 296-370* <569 and <296* 

24/25 >973 779-973 <779 >830 and >431* 664-830 and 345-431* <664 and<334* 

25/26 >1298 1038-1298 <1038 >948 and >493* 758-948 and 394-493* <758 and <394* 

26/27 >1460 1168-1460 <1168 >1067 and >554* 854-1067 and 444-554* <683 and<444* 

27/28 >1622 1298-1622 <1298 >1,185 and>616* 948-1,185 and 493-616* <948 and<493* 
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Table 17. Rubric for assessing performance of the vegetation establish target at the Yarra catchment scale (ha) 

 
Year 

Establish vegetation (ha) Maintain vegetation (ha) *=high quality veg (level 4 and 5) 

On-track  Slightly off-track Significantly off-track On-track  Slightly off-track Significantly off-
track 

18/19 >30 24-30 <24 >717 and >293* 574-717 and 235-
293* 

<574 and <235* 

19/20 >75 60-75 <60 >1434 and >586* 1147-1434 and 469-
586* 

<1147 and<469* 

20/21 >150 120-150 <120 >2151 and >880* 1721-2151 and 704-
880* 

<1721 and <704* 

21/22 >375 300-375 <300 >2868 and >1173* 2295-2868 and 938-
1173* 

<2295 and <938* 

22/23 >525 420-525 <420 >3586 and >1466* 2868-3586 and 
1173-1466* 

<2868 and <1173* 

23/24 >675 540-675 <540 >4303 and >1759* 3442-4303 and 
1407-1759* 

<3442 and<1407* 

24/25 >900 720-900 <720 >5020 and >2052* 4016-5020 and 
1642-2052* 

<4016 and <1642* 

25/26 >1200 960-1200 <960 >5737 and >2346* 4589-5737 and 
1876-2346* 

<4589 and <1876* 

26/27 >1350 1080-1350 <1080 >6454 and >2369* 5163-6454 and 
2111-2369* 

<5163 and<2111* 

27/28 >1500 1200-1500 <1200 >7171 and >2932* 5737-7171 and 
2346-2932* 

<4589 and <2346* 
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Table 18. Rubric for assessing performance of the vegetation establish target at the Dandenong catchment scale (ha) 

 
Year 

Establish vegetation (ha) Maintain vegetation (ha) *=high quality veg (level 4 and 5) 

On-track  Slightly off-track Significantly off-
track 

On-track  Slightly off-track Significantly off-track 

18/19 >3 2-3 <2 >33 and >6* 26-33 and 4-6* <26 and<4* 

19/20 >8 6-8 <6 >66 and >11* 53-66 and 9-11* <53 and <9* 

20/21 >16 13-16 <13 >99 and >17* 79-99 and 13-17* <79 and <13* 

21/22 >39 31-39 <31 >132 and >22* 106-132 and 18-22* <106 and <18* 

22/23 >55 44-55 <44 >165 and >28* 132-165 and 22-28* <132 and <22* 

23/24 >71 57-71 <57 >198 and >34* 158-198 and 27-34* <158 and >34* 

24/25 >94 75-94 <75 >231 and >39* 185-231 and 31-39* <185 and <31* 

25/26 >126 100-126 <100 >264 and >45* 211-264 and 36-45* <211 and <36* 

26/27 >141 113-141 <113 >297 and >50* 238-297 and 40-50* <238 and <40* 

27/28 >157 126-157 <126 >330 and >56* 264-330 and 45-56* <264 and <45* 
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Table 19. Rubric for assessing performance of the vegetation establish target at the Westernport catchment scale (ha) 

 
Year 

Establish vegetation (ha) Maintain vegetation (ha) *=high quality veg (level 4 and 5) 

On-track  Slightly off-track Significantly off-track On-track  Slightly off-track Significantly off-
track 

18/19 >57 46-57 <46 >311 and >128* 249-311 and 123-
128* 

<249 and <123* 

19/20 >142 114-142 <114 >622 and >257* 497-622 and 205-
257* 

<497 and <205* 

20/21 >285 228-285 <228 >932 and >385* 746-932 and 308-
385* 

<746 and <308* 

21/22 >712 570-712 <570 >1243 and >514* 995-1243 and 411-
514* 

<994 and <411* 

22/23 >997 798-997 <798 >1554 and >642* 1243-1554 and 514-
642* 

<1243 and <514* 

23/24 >1282 1026-1282 <1026 >1865 and >770* 1492-1865 and 616-
770*  

<1492 and <616* 

24/25 >1709 1368-1709 <1368 >2176 and >899* 1740-2176 and 719-
899* 

<1740 and <719* 

25/26 >2279 1823-2279 <1823 >2486 and >1027* 1989-2486 and 822-
1027* 

<1989 and <822* 

26/27 >2564 2051-2564 <2051 >2797 and >1156* 2238-2797 and 924-
1156* 

<2238 and <924* 

27/28 >2849 2279-2849 <2279 >3108 and >1284* 2486-3108 and 
1027-1284* 

<2486 and <1027* 
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Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SPCOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

A mid-term evaluation will be required should: 

• the catchment evaluation is significantly off track 

• it is unlikely the SCPOs will be met by end of strategy 

• there is significant uncertainty about appropriateness, effectiveness or efficiency of 
the actions proposed to achieve the SCPOs. 

For the SCPO themes where more qualitative reporting has occurred e.g. progress 
reports then these need to be reviewed and the RLG will decide whether a mid-term 
evaluation is required or not. 

The following lines of enquiry are suggested as an initial guide to assist with the mid-
term evaluation:  

• What lessons can be gleaned from catchments and sub-catchments which are 
either progressing very well in terms of the 10 year target or lagging behind? 

• Is the 80% success rate of plants being achieved? If not why not?   

• Are the required buffers (i.e. 10m in UGB and 20m outside UGB) being achieved 
in most sites? If not why not? 

• Is mapping of vegetation polygons (either for establishment or maintenance) 
occurring consistently and accurately? 

• Are there major cost differences between catchments and between delivery 
mechanisms?  

• To what extent have other delivery partners or community groups funded on-
ground works?  

• Does the rubric criteria need changing? 

• What lessons can be gleaned from the ‘works monitoring sites’? 

• Are reaches with high quality vegetation being adequately managed? 

The outcome of mid-term evaluations will be reported via HWS governance processes 
including the RLG. The RLG is the decision-making body to determine if and how any 
SPCOs may be modified.  

The potential lines of enquiry for the end of strategy evaluation should link back to the 
Key Evaluation Questions in the MERI particularly those relating to efficiency, legacy and 
appropriateness.  
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Engaged communities  

During the development of the Strategy, discussions in each catchment highlighted the 
importance and need to enhance the community’s knowledge and connection to 
waterways. There was agreement that broader community understanding of the key 
issues facing our waterways, as well as supporting people to find a connection to 
waterways, will likely lead to greater involvement and action for our waterways.  
 
There are a number of performance objectives which relate to engaging communities 
that have been set regionally, as regional performance objectives (RPOs) which are 
aimed at increasing community knowledge and engagement around waterways, 
including development of key messages and stories, developing systems and pathways 
for sharing information and fostering and celebrating leaders in waterway management. 
Tracking and evaluation of these will be done through the Regional MEP (in prep). 
  
Sub-catchment performance objectives (SCPOs) were set for participation rates based on 
the number of participants in waterway improvement grants and citizen science 
programs, and is presented as a proportion of the population living within the sub-
catchment. The target was based on the trajectory of participation over the past 10 
years with a 'stretch' factor. This includes a strong focus on increasing participation rates 
across rivers. This groups aligns closely with the group Community Places both of which 
are within the social values conceptual model (Melbourne Water, 2020). 
  
Table 20 below shows the types of participation performance objectives and the number 
of sub-catchments which include the SCPOs. Figure 8 shows the sub-catchments which 
contain the increase participation rate theme and highlights that all but 4 sub-
catchments contain participation SCPOs (with sub-catchment names displayed in 
Appendix 1). Table 21 outlines the conditions and values that the SCPO supports.  
 
Table 20. Summary of engaged communities sub-catchment performance objectives  

SCPO Theme No. SCPOs Example SCPO wording Possible 
management actions 

Increase 
participation 
rates  

66 Increase participation rates from 
xxx to xxx, support community 
groups, connect with growth 
area communities, and build 
capacity of land owners through 
rural land programs. Increase 
support of community/ 
environment groups as 
population increases. 
 

Training, tours, 
citizen science 
activities, incentives, 
volunteering, best 
practice farm 
management, 
community planting 
days and digital 
media initiatives. 
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Figure 8. Location of engaged communities performance objectives 

 

Table 21. Conditions and values that the participation SCPO theme supports.  

 
SCPO Theme 

 
Condition 

 
Value 

Increase participation 
rates  

Participation and 
Organised 
Connections 

Amenity, Community Connection and 
Recreation 
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Indicators, monitoring methods and specification 

The indicators for the engaged communities performance objectives are detailed in Table 22. Further information on indicators and the 
methods to capture is provided in a specification provided following the table. The reporting periods for tracking are financial years. The 
effectiveness of this performance objective will be evaluated through particular intervention monitoring projects (refer to Part D) along 
with the broad scale condition monitoring program (refer to Part C). 

Table 22. Monitoring indicators and methods for participation performance objectives.  

Performance 
Objective theme 

Monitoring 
method / data 
type 

Indicators  Data collection 
responsibility 

Processing and 
reporting 
responsibility 

Data storage 

Increase 
participation rates 

Quantitative 
targets  

 

 

Number of 
participants for 
river related 
engagement 
activities as a 
proportion of 
population within 
the sub-catchment 

Melbourne Water 

- Education and 
citizen science 

- Waterways and 
Land regional 
services 

- Incentives 
- Business 

communications 
- Digital services 

 

PPWCMA 

Local Government 

Parks Victoria 

Melbourne Water 

- Waterways 
and 
Biodiversity 

 

Online systems & apps 

- Grants administration systems (currently 
Grants tracker and Smarty Grants) 

- PlatypusSpot and Platypus Count 

-  Platypus eDNA 

-  Frog Census 

-  Waterwatch Portal (waterbugs & water 
quality, River Detectives data) 

-  Litter data (platform tbc) 

-  Birdlife data  
- Rain gauge readers 
- Rezdy booking system for tours 

To be confirmed central dataset for 
compiled annual data 
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Specification for performance objectives theme – increase rates of participation 

The following provides details of the specification and assumptions for the SCPO:  

Increase participation rates from xxx to xxx, support community groups, connect with 
growth area communities, and build capacity of land owners through rural land 
programs. Increase support of community/environment groups as population increases. 

• Contribution towards targets will only apply to the delivery of activities within 
sub-catchments that have this performance objective. Reporting against targets 
will be done at the catchment scale.  

• Improvement to participation rates in sub-catchments that do not have the PO 
cannot be used to count towards catchment targets.   

• Participation numbers will be capped at the target value for each sub-catchment. 
(e.g. if participation for a year was 25 people but the overall target is 20 by 2028, 
then only the value of 20 can be counted for that year). 

• Where it is difficult to assign participation to a particular sub-catchment, general 
rules will be developed so the participation is applied at regional level. These 
rules relate to particular participation types such as social media and digital 
media (e.g. apps). In these circumstances, the total sum of the participation is 
divided equally across all catchments and sub-catchments. 

• Participation is defined as community (community currently means the general 
public and any group or agency that are funded by Melbourne Water through a 
grant) involvement in stewardship activities that are related to caring for a 
waterway. Stewardship activities include; 

o Citizen science (e.g. Waterwatch, frog census, platypus spot, 
environmental DNA sampling, Birdlife surveys) 

o Incentives (e.g. funding for weed control and revegetation on stream 
frontages, rural land management, stormwater management, funding for 
community groups)   

o Events (e.g. training, workshops, tours of WTP etc) 

o Education (school programs, Kids teaching Kids) 

o Digital engagement (e.g. Your Say, participation in apps, interaction on 
social media) 

 

• Participation can be counted for the stewardship activities for each financial year 
based on the following guidelines; 

o Citizen science: count for the number of people involved per year rather 
than number of data points. This includes the number of active users of 
citizen science apps such as PlatypusSpot or Frog Census. An active user 
is defined as someone who submits information via an app or online 
program. It also includes volunteers for water watch, birdlife counts and 
rain gauge monitoring. 

o Incentives: count number of projects or people involved rather than 
organisations. For community incentives can count the number of 
individuals involved in incentive projects (i.e. number of volunteers on 
community planting days) if valid data is available. Counts for Rural land 
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and Stream frontage management plan are for the number of grants  for 
the landowner. 

o Events: count number of people that attend an event. An event is 
considered training, tour or workshop event that leads to an activity (e.g. 
training to improve farm practices near waterways or a planting day 
event). Attendance at festivals, markets can be counted based on the 
number of people that interacted with a Melbourne Water stall.     

o Education: count number of children or adults and teachers involved in the 
program. This also includes the Kids Teaching Kids program. Education 
participation includes visitors to either Western Treatment Plant, Eastern 
Treatment Plant or Seaford Edithvale Wetlands from the community. 
Visitors from industry, agencies or Melbourne Water are not counted.  Can 
include the count of number of people that attend an education webinar. 
Count of number of people that download apps and use as a self-education 
tool (e.g. 3000 Frog Census app users. 1000 of these haven’t submitted 
an observation so the count would be 1000 for education and 2000 for 
citizen science). 

o Digital engagement: count number of people who contributed feedback on 
Your Say for projects or plans linked to Healthy Waterway Strategy 
outcomes. Count number of engagements (shares, likes, clicks and 
comments) on Melbourne Water social media posts (Facebook and 
Instagram) related to HWS outcomes for waterways. The count for 
engagements via social media posts needs to minus 20% to account for an 
assumption that 20% of engagements are by MW staff.   

• In recognition that it is the quality of participation rather than just the quantity 
that leads to the outcomes of community connection for waterways, the counts of 
participation will be weighted as follows: 

o Citizen science: weighting =2 (higher weighting due to active participation 
in rivers over a period of time) 

o Incentives: if successful then weighting = 2 (higher weighting due to 
active participation in rivers over a period of time). 
Community incentives have a weighting of 1 due to the count being 
number of volunteers involved is typically an estimate made by the 
community organisation. If incentive is unsuccessful or withdrawn then 
apply weighting of 1 to acknowledge a level of participation required to 
submit an application. 

o Events: focused (training and workshops) weighting = 1; broad scale 
(interaction with stalls at festivals or events such as the Yarra Blitz) 
weighting = 0.5  

o Education: direct via presentations, workshops or at Seaford Edithvale 
wetlands (weighting = 1). Education conducted at Eastern Treatment Plant 
or Western Treatment Plant then weighting is 0.5 to reflect that education 
would cover topics other that those related to the Healthy Waterways 
Strategy. 

o Digital engagement: direct (responses via Your Say, surveys) weighting = 
1 ; indirect (Facebook, Instagram) = 0.1 (lower weighting due to less 
active form of participation). 
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• Participation rates for any given year are based on the total sum multiplied by the 
weighting for the participation type as a proportion of population of the 
catchment.  

 

Rubrics for engaged communities performance objectives 

Increase participation rates 

Table 23 presents the sum of the target participation rates outlined in the catchment 
works programs of the HWS. The targets are based on the assumptions outlined in the 
HWS Resource document (Melbourne Water 2020), namely: 

- The targets were determined based on calculating the percentage of population 
involved in waterway stewardship over 3 years as a proportion of population 
within sub-catchment The population value is taken from 2016-17 and can be 
found in this spreadsheet (http://inflo/inflo/cs.exe/properties/55599581. This 
population number should be used as a constant or baseline during the 10 year 
period of the strategy. The target for the performance objective in each 
catchment factors in the predicted increase in population. 

- For example, the population of the region from 2018 to 2070 was assumed to 
double, therefore halving the potential participation rates from the baseline 2018 
rates (which was based on 3 year average data 2015 - 17). The performance 
objectives compensate for this by setting a target that increases the percentage 
of the population participating in waterway stewardship (i.e.to increase 
participation from very low (<0.1%) to moderate (0.5%). 

- The increase in participation varies across sub-catchments and depends on the 
population size and the presence of active community groups.   

The targets for participation at the catchment scale are displayed in Table 23. 
Performance against these targets will be measured at the catchment scale for the 
region.  

Table 23. HWS targets for participation (total participation rates within priority sub-catchments 
cumulated to the catchment and region) 

 Werribee Maribyrnong  Yarra  Dandenong Westernport Region wide 

Participation 
rates (3 y 
average) 

6,928 6,193 17,976 8,530 4,933 44,560 

 

Using the above assumptions the following criteria should be used to assess performance 
of the 10 year performance objectives. The criteria has assumed a linear trajectory in 
recognition of the significant community engagement that is undertaken and that digital 
engagement will further develop in future years.  

On-track –The following percentages of the 10 yr target per year have been adopted to 
be considered to be on track.  

http://inflo/inflo/cs.exe/properties/55599581


   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 51 

 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

   

Slightly off-track – is up to 20% below on-track  

Significantly off-track – is more than 20% below on-track  

Based on these criteria, the tables below show the number of participants for 
engagement activities for each of the major catchments.  

These rubrics will be used for reporting performance in the HWS Annual Report and on 
the HWS website. 

 

Table 24. Rubric for assessing performance of the participation target at the Werribee catchment 
scale  

Werribee  
no. 

participants 
 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-track                
≥693  

          
≥1,386  

          
≥2,078  

          
≥2,771  

          
≥3,464  

          
≥4,157  

          
≥4,850  

          
≥5,542  

          
≥6,235  

          
≥6,928  

 Slightly off-
track  

             
554 - 
692 

          
1,108 – 
1,385  

          
1,663 – 
2,077 

          
2,217- 
2,770  

          
2,771 – 
3,463  

          
3,325 – 
4,156  

          
3,880 – 
4,849 

          
4,434 – 
5,541  

          
4,988- 
6,234  

          
5,542 – 
6,927 

Significantly 
off-track  <554  <1,108  <1,663  <2,217  <2,771  <3,325  <3,880  <4,434  <4,998  <5,542 

 

Table 25. Rubric for assessing performance of the participation target at the Maribyrnong 
catchment scale  

Maribyrnong  
no. 

participants 
 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-track   
             

≥619  
          

≥1,239  
          

≥1,858  
          

≥2,477  
          

≥3,097  
          

≥3,716  
          

≥4,335  
          

≥4,954  
          

≥5,574  
          

≥6,193  

 Slightly off-
track  

  618 -
495  

1,238- 
991  

 1,857- 
1,486  

2,476- 
1,982  

3,096-
2,477  

3,715-
2,973  

  4,334-
3,468  

4,953-
3,964  

  5,573-
4,459  

6,192-
4,954  

Significantly 
off-track   <495    <991  <1,486 <1,982 <2,477 <2,973 <3,468 <3,964 <4,459 <4,954 
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Table 26. Rubric for assessing performance of the participation target at the Yarra catchment scale  

Yarra  no. 
participan

ts 
  18/19     19/20     20/21     21/22     22/23     23/24     24/25     25/26     26/27     27/28   

  On-track    ≥1,798    ≥3,595    ≥5,393  ≥7,190  ≥8,988  ≥10,786  ≥12,583  ≥14,381  ≥16,178  ≥17,976  

 Slightly 
off-track  

1,797-
1,438  

3,594-
2,876  

5,392-
4,314  

7,189- 
5,752  

8,987-
7,190  

10,785-
8,628  

12,582-
10,067  

14,380-
11,505  

16,177- 
12,943  

17,975-
14,381  

 
Significan
tly off-
track 

  <1,438    <2,876    <4,314    <5,752    <7,190    <8,628    
<10,067  

  
<11,505  

  
<12,943  

  
<14,381  

 
 
Table 27. Rubric for assessing performance of the participation target at the Dandenong catchment 
scale  

Dandenong  
no. 

participants 
  18/19     19/20     20/21     21/22     22/23     23/24     24/25     25/26     26/27     27/28   

On-track    ≥853  ≥ 1,706  ≥2,559  ≥3,412  ≥4,265 ≥5,118  ≥5,971  ≥6,824  ≥7,677  ≥8,530  

Slightly off-
track  

 852-
682  

1,705-
1,365  

 2,558-
2,047  

3,411-
2,730 

4,264-
3,412 

5,117-
4,094  

  5,970-
4,777 

 6,823-
5,459  

 7,676-
6,142  

 8,529-
6,824  

Significantly 
off-track     <682  <1,365  <2,047 <2,730  <3,412  <4,094 <4,777  <5,459  <6,142  <6,824  

 

Table 28. Rubric for assessing performance of the participation target at the Westernport 
catchment scale  

Westernport  
no.  

participants 
18/19  19/20  20/21  21/22   22/23   23/24   24/25   25/26   26/27   27/28  

On-track   ≥493  ≥987  ≥ 1,480  ≥1,973  ≥2,467  ≥2,960  ≥3,453  ≥3,946  ≥4,440  ≥4,933  

Slightly off-
track  

492-
395  

986-
789  

1,479-
1,184  

1,972-
1579  

2,466-
1,973  

2,959-
2,368 

 3,452-
2,762  

  3,945-
3,157 

 4,439-
3,552 

4,932-
3,946  

Significantly 
off-track    <395  <789  <1,184  <1,579  <1,973  <2,368  <2,762  <3,157  <3,552  <3,946  

 

Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SPCOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

The need to undertake mid-term evaluation of SPCOs will be determined by three 
factors: 

1. If the catchment evaluation is Significantly off track 
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2. If it is unlikely the SCPO will be met by end of strategy 

3. If there is significant uncertainty about appropriateness, effectiveness or 
efficiency of undertaking actions to meet the SCPO.   

If any of these three factors are triggered, then a mid-term evaluation will be required 
for the particular SPCO to understand the ‘Why’. The following lines of enquiry are 
suggested as an initial guide to assist with the mid-term evaluation:  

- Have participation rates from other partner organisations been included? 

- Are the weighting criteria appropriate? 

- Is the performance objective leading to perverse outcomes? Eg funding simply to 
increase numbers and not seeing outcomes 

- Is there evidence that increase in participation rates is improving the social 
values?  

- Does the rubric criteria need changing? 

The potential lines of enquiry for the end of strategy evaluation of SPCOs should link 
back to the Key Evaluation Questions in the MERI particularly those relating to efficiency, 
legacy and appropriateness.  
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Community places  

This group of performance objectives is centred around social value outcomes. It 
includes themes around improving access to and along waterways, transforming urban 
waterways into more natural systems, better understanding the social values of natural 
and constructed wetlands. 
 
There a number of regional performance objectives (RPO) within this group that are 
focused on community place making. They include investigating options to transform 
modified waterways by creating more natural, community-loved spaces and options to 
create cooler, greener and more liveable urban environments. The details of the RPOs 
(20 and 43) can be found in the Regional Performance Objective Monitoring Evaluation 
Plan (RPO MEP Melbourne Water, in prep a).   
 
The sub-catchment performance objectives set out in the strategy are aimed at 
improving access to the waterway at priority locations to benefit specific key values of 
amenity and recreation. Access to waterways enables people to derive value from a 
range of experiences including along the waterway corridor and to the waterway itself for 
swimming/ paddling and connections to points of interest. Performance objectives were 
set predominately for urban sub-catchments to improve access and typical actions 
include path construction, installation of canoe ramps and improvement in connections 
between existing paths (i.e. construction of a bridge, provision of a mown pathway etc). 
 
Table 29 below shows the number of different community places performance objectives 
at a regional and sub-catchment scale and Figure 9 shows the sub-catchments which 
contain the increase access theme (with sub-catchment names displayed in Appendix 1). 
Table 30 outlines the conditions and values that the SCPO supports.  
 
 
Table 29. Summary of Community Places sub-catchment performance objectives 

SCPO Theme No. SCPOs Example SCPO wording Possible management actions 

Increase access 
to and along 
waterways 

44 Increase access to and along 
waterways by xx km by 
improving connections with 
existing path networks and 
extending paths into new urban 
areas. 
 

Path construction, 
improvement of connections 
between paths (e.g. bridges, 
mown pathway, gate) 
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Figure 9. Location of Community Places performance objectives 

 

Table 30. Conditions and values that the access SCPO theme supports 

 
SCPO Theme 

 
Condition 

 
Value 

Increase access to 
and along waterways  

Access Amenity, Community Connection and 
Recreation 
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Indicators, monitoring methods and specification 

The indicators for the access performance objective are detailed in Table 31. Further information on indicators and the methods to 
capture is provided in a draft specification provided following the table. The effectiveness of this performance objective will be evaluated 
through particular intervention monitoring projects (refer to Part D) along with the broad scale condition monitoring program (refer to 
Part C). 

Table 31. Monitoring indicators and methods for the access performance objective 

SCPO Theme Monitoring method 

/ data type 

Indicators  Data collection 
responsibility 

Process and 
reporting 
responsibility 

Data storage system 

 
Increase access 
to and along 
waterways by 
improving 
connections 
with existing 
path networks 
and extending 
paths into new 
urban areas. 

 

Mapping of length of new 
access path established (in 
construction or delivered). 

 

Kms of new access paths 
(formal and informal) 
established to or along 
waterways 

 

 

Melbourne Water 

Local government 

Parks Victoria 

Melbourne Water 
(Catchment Asset 
Management) 

GIS layer in MapLab 
(collaborative tool for 
HWS) 

Mapping of improved 
connections (i.e. new bridge, 
accessibility features, gates,)   

Mapping of length of existing 
paths upgraded. (possible 
future indicator) 

Kms of improved access 

 

GIS layer in 
MapLab(collaborative tool 
for HWS) 

Mapping of locations where 
spot access has improved (e.g. 
on-water access/ramps, steps, 
lookout points, new benches / 
seats etc) 

Identification of improved spot 
access (possible future 
indicator) 

Use progress reports for time 
being 

Melbourne Water 

Local government 

Parks Victoria 

Melbourne Water 
(Catchment Asset 
Management) 
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The following information will be reported via the HWS website:  

- Annual tracking of the extent of access that is increased or improved (i.e. filling 
gaps or improving connections) for each sub-catchment scale – relative to the 10 
year target 

- Annual tracking of number of discrete locations where point access to the 
waterway has been improved 

- An assessment of performance i.e. on-track/off-track for the access POs at the 
catchment and regional scale 

 

Specification for – Increase access to and along waterways 

The following provides details of the specification and assumptions for this SCPO: 

Relates to performance objective/s: increase access to and along waterways by xx km 
by improving connections with existing path networks and extending paths into new 
areas.  

Increase access: 

• Contribution towards targets will only apply to the delivery of activities within 
sub-catchments that have this performance objective. Reporting against targets 
will be done at the catchment scale. Improvement to access in sub-catchments 
that do not have the PO cannot be used to count towards catchment targets.   

• All new pathways are counted even if they are on both sides of the waterway. 

• Access relates to pathways, access points or access to on-water recreational 
activities (i.e. canoe ramps). It does not refer to on water access.   Relevant 
access pathways are considered to be within 200m of the waterway and provide 
some form of connection (physical or visual) to the waterway.  

• Pathway networks can be considered formal (i.e. concrete, paved or crushed rock 
and shown on the Pathways GIS layer) or informal (dirt track, gravel, sand or 
grass paths). 

• Increase in access is defined as establishment of a new pathway or track that was 
not already present along a waterway. The pathway needs to be in construction 
or built in order for the access length to be counted. Pathways that are planned 
but construction has not started cannot be counted.  

• On-water access such as canoe ramps can be counted towards the increase 
access indicator. Further work is underway to determine protocols of how to 
calculate an increase in access between two on-water access points.    

• Increase in access can be counted for a new grass cutting regime which creates 
access to the waterway and or along the waterway which wasn’t previously 
accessible. The length which can be counted can be either the length to the 
waterway (e.g. from a footpath) or the length created along the waterway (e.g. a 
mown area parallel to the waterway). The minimum level of service for grass 
cutting for access is at least 6 times a year and it needs to be a permanent 
regime to be counted.    

• Increase in access can be counted beyond the urban growth boundary for 
relevant sub-catchments (i.e. if the sub-catchment included an access PO) 

• The buffer for access increase to waterways is 200m.  
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• Increase or improvement in access to either bank can be counted. For example if 
access along the left bank is already present but new access is provided on the 
right bank, then the length of access to the right bank can be counted.  

• New access targets can only be counted where impacts to environmental values 
have been considered.  

Improve connections: 

• Improvement in connections is defined as upgrading an existing pathway (i.e. 
changing the surface or width of a path or installing new accessibility features 
such as a ramp, turning circle) or improving the connection between access 
pathways or points (i.e. installation of bridge, gate, carpark). The improvement 
needs to be underway or completed to be counted towards the access target.  

• The buffer for access improvement to waterways is 200m.  

• Removal of an obstacle such as a fence or installation of a gate can be considered 
an improvement in connection and counts for the length to the next existing 
access point either upstream or downstream. 

• Installation of a bridge is an example of an improved connection. The calculation 
of the length of improved access is based on the length along the waterway to 
the next nearest bridge (upstream or downstream).  

• Improvement in access can be counted beyond the urban growth boundary for 
relevant sub-catchments (i.e. if the sub-catchment included an access PO) 

• Improvement in point spot access to waterways is also to be included for 
potential refinements to the performance objective following mid-term evaluation. 
Examples of point access improvement could include installation of seating within 
the access buffer, a lookout point along the waterway, change of bank protection 
to allow easy access to water, installation of steps, dog dips, stepping stones to 
the waters edge. These are counted as points rather than lengths and do not 
contribute to the target at this stage but this will be reviewed following mid-term 
evaluation.  

 

 

Rubrics – how to score access performance objective  

Increase access to and along waterways by xx km by improving connections 
with existing path networks and extending paths into new urban areas 

The table below presents the km of access to a waterway to be increased or improved 
within the urban areas outlined in the catchment works programs of the HWS. 
Performance against these targets will be undertaken at the catchment scale and for the 
region.  

At the sub-catchment scale the km of access established or improved access will be 
reported (i.e. km of access established each year) relative to the 10 year target 
however, an on-track/off-track assessment not be made. The main reason for this is that 
it is inevitable progress will be quicker in some areas than others due to local constraints 
and opportunities.  While attention should be given to sub-catchments which are lagging 
behind particularly in the mid to later years of the strategy performance at a larger scale 
e.g. Werribee is needed each year to help understand and prioritise effort.      
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Table 32. HWS targets for access (increase in kilometres of access to and along waterways within 
priority sub-catchments cumulated to the catchment and region) 

 WERRIBEE MARIBYRNONG YARRA DANDENONG WESTERNPORT Region 
wide 

Improve 
access 
(km) 

34 57 43 26 42 202 

 

 

Using the above assumptions the following criteria should be used to assess performance 
of the 10 year performance objectives. 

On-track – has allowed for a ramping up of target achievement in later years – rather 
than assuming a linear trajectory. The following percentages of the 10 yr target per year 
have been adopted.  

 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

2% 5% 10% 25% 35% 45% 60% 80% 90% 100% 

   

Slightly off-track – is up to 20% below on-track  

Significantly off-track – is more than 20% below on-track  

The following tables display the performance the rubrics at a catchment scale. These 
rubrics will be used for reporting performance in the HWS Annual Report. 

Table 33. Rubric for assessing performance of the access target at the Werribee catchment scale  

WERRIBEE  
(kms)  18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-track   
                          
≥1  

                          
≥2  

                          
≥3  

                          
≥9  

                        
≥12  

                        
≥15  

                        
≥20  

                        
≥27  

                        
≥31  

                        
34  

 Slightly off-
track (up to 
20% off on-
track)  

                     
0.5-0.9  

                     
1.4- 1.9  

                     
2.7- 2.9  

                          
7-8.9  

                       
10-11  

                       
12-14  

                       
16-19  

                       
22-26  

                       
24-30  

                       
27-33  

Significantly 
(>20% off 
track)  

 <0.5   <1.4   <2.7   <7   <10   <12   <16   <22   <24   <27  
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Table 34. Rubric for assessing performance of the access target at the Maribyrnong catchment 
scale  

MARIBYRNONG (kms)  
 

18/1
9  

 19/20   20/21   21/22  
 

22/2
3  

 
23/2

4  

 
24/2

5  

 
25/2

6  
 26/27  

 
27/2

8  
 On-track   ≥1  ≥3  ≥6  ≥14  ≥20   ≥26   ≥34  ≥46  ≥51  57  

 Slightly off-track (up to 20% 
off on-track)  0.9 2.3-2.9 4.6 – 

5.9 
11.4-
13.9 

16-
19 

21-
25 

27-
33 

36-
45 41-50 46 

Significantly (>20% off 
track)   <0.9   <2.3   <4.6   <11.4   <16   <21   <27   <36   <41   <46  

 

Table 35. Rubric for assessing performance of the access target at the Yarra catchment scale  

YARRA (kms)  18/19   19/20   20/21   21/22   
22/23  

 
23/24  

 
24/25  

 
25/26  

 
26/27  

 
27/28  

  On-track    ≥0.9 ≥2 ≥4 ≥11 ≥15 ≥19 ≥26 ≥34 ≥39 43 

  Slightly off-track (up to 
20% off on-track)   0.7-0.8 1.7-1.9 3.4-3.9 8.6-10.9 12-14 15-18 21-26 28-33 31-38 34-42 

Significantly (>20% off 
track)   <0.7 <1.7 <3.4 <8.6 <12 <15 <21 <28 <31 <34 

 

Table 36. Rubric for assessing performance of the access target at the Dandenong catchment scale  

DANDENONG  (kms) 18/19  19/20   20/21   21/22   
22/23  

 
23/24  

 
24/25  

 
25/26  

 
26/27  

 
27/28  

  On-track    ≥0.5 ≥1.3 ≥3 ≥7 ≥9 ≥12 ≥16 ≥21 ≥23 26 

  Slightly off-track (up to 
20% off on-track)   0.4 1.0-1.2 2.1-2.9 5.2- 6.9 7-8 9-11 12-15 17-20 19-22 21-25 

 Significantly (>20% off 
track)   <0.4 <1 <2.1 <5.2 <7 <9 <12 <17 <19 <21 

 

Table 37. Rubric for assessing performance of the access target at the Westernport catchment 
scale  

WESTERNPORT (kms) 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 27/28 

On-track ≥0.8 ≥2.1 ≥4 ≥11 ≥15 ≥19 ≥25 ≥34 ≥38 42 

Slightly off-track (up to 20% 
off on-track) 0.7 1.7-2 3.4-3.9 8.4-10.9 12-14 15-18 20-24 27-33 30-37 34-41 

Significantly (>20% off 
track) <0.7 <1.7 <3.4 <8.4 <12 <15 <20 <27 <30 <34 

 

Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SPCOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

The need to undertake mid-term evaluation of the access SPCOs at the catchment 
scale will be determined by three factors: 
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4. If the catchment evaluation is Significantly off track 

5. If it is unlikely the SCPO will be met by end of strategy 

6. If there is significant uncertainty about appropriateness, effectiveness or 
efficiency of undertaking actions to meet the SCPO.   

If any of these three factors are triggered, then a mid-term evaluation will be required 
for the particular SCPO to understand the ‘Why’. The following lines of enquiry are 
suggested as an initial guide to assist with the mid-term evaluation:  

• What lessons can be gleaned from catchments and sub-catchments which are 
either progressing very well in terms of the 10 year target or lagging behind? 

• Is mapping of increased / improved access occurring consistently and accurately?  

• Is the most appropriate data metric (i.e. pathways) being used to measure? Are 
there other more relevant datasets? 

The potential lines of enquiry for the end of strategy evaluation of SPCOs should link 
back to the Key Evaluation Questions in the MERI particularly those relating to efficiency, 
legacy and appropriateness.  
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Water for the environment   

The management of flow regimes (Water for the environment) is considered either 
regulated or unregulated. In regulated rivers (those with large impoundments, some of 
the environmental water reserve is made up of the entitlement held by the Victorian 
Environmental Water Holder (VEWH). This includes the Yarra, Tarago and Werribee 
rivers. Not all regulated rivers have an environmental entitlement.  
 
Unregulated rivers (those without large impoundments), are managed through licenced 
private diversions and may include Stream Flow Management Plans or local management 
plans in high priority water supply protection areas. It is critical, especially in the face of 
climate change that Water for the Environment continues to be managed and delivered 
to the region’s rivers and wetlands and recovery options continue to be investigated.  
 
There are a number of sub-catchments where targets for increased environmental water 
entitlement have been set in order to provide sufficient water for environmental values. 
It is envisaged that these increases will be negotiated through the Sustainable Water 
Strategies process. In un-regulated systems, sub-catchment performance objectives are 
based on investigating the impacts to flow regimes and developing action plans or 
delivering through management plans.  
 
SCPOs for the Water for environment group are summarised in Table 38 and sub-
catchments they apply to are displayed Figure 10 (with sub-catchment names displayed 
in Appendix 1). Table 39 shows the relationship between performance objectives, 
conditions and values. There is also one related RPO such as RPO-12, managing and 
delivering water for the environment which is detailed in Table 3 and details on tracking 
this can be found in the RPO MEP (Melbourne Water, in prep a). 
 
Table 38. Summary of water for the environment sub-catchment performance objectives 

SCPO Theme No. 
SCPOs 

Example SCPO wording Possible management actions 

Increase 
environmental 
water reserve 
in regulated 
systems 

12 Investigate options to increase 
environmental water reserve for 
the catchment is increased by xx 
GL /year by 2028 to meet 
ecological watering objectives and 
cover projected shortfalls.  

Work with DELWP and partners 
through the Central Region 
Sustainable Water Strategy to 
identify water recovery options. 
Work with alternative waters 
(stormwater and recycled water) 
to identify recovery options. 

Maintain or 
improve flow 
regimes in 
unregulated 
systems 

64 Maintain critical flow components 
in refuge reaches along (e.g. 
Kororoit Creek) to protect 
instream environmental values. 
 
Investigate opportunities to 
improve wetland water regime to 
meet ecological watering 
objectives, improve ecosystem 
services, cultural and social value. 
 
Identify and implement 
opportunities to reduce the key 
threat of summer low flow stress 
by addressing causal factors such 
as water for domestic and stock 
use, climate change, diversions or 
urbanisation. 

Develop Environmental Water 
Action Plans 
 
 
 
 
 
MW/SRW Partnership -
Communications program to 
influence landholder behaviours 
and impacts 
MW/SRW – Undertake compliance 
and enforcement activities and 
implement bans and restrictions 
for water licence holders. 
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Figure 10. Location of Environmental Water performance objectives 

 

Table 39. Conditions and values that the Water for Environment SCPO themes support 

 
SCPO Theme 

 
Condition 

 
Values 

Increase environmental 
water reserve in 
regulated systems  

Water for Environment, 
water quality – 

environmental, water 
quality - social 

 

Platypus, Macroinvertebrates, Birds, 
Fish Frogs, Vegetation 

Cultural, Amenity, Community 
Connection and Recreation 

Maintain or improve flow 
regimes in unregulated 
systems 
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Indicators, monitoring methods and specification 

The indicators for the water for environment SCPO themes (regulated and unregulated) are detailed in Table 40. The proposed metrics 
for the unregulated flows POs that are provided here are for tracking or monitoring implementation of the delivery of environmental water 
management actions as the most effective way to demonstrate success at meeting commitments to improve environmental water in our 
waterways. Further information on indicators and the methods to capture is provided in a draft specification provided following the table. 
The effectiveness of this performance objective will be evaluated through particular intervention monitoring projects (refer to Part D) 
along with the broad scale condition monitoring program (refer to Part C). 

Table 40.  Monitoring indicators and methods for water for environment performance objectives  

SCPO theme Monitoring 
method/ 
data type 

Indicators  Data collection 
responsibility 

Processing 
responsibility  

Data storage 

Increase environmental 
water reserve in 
regulated systems 

Quantitative 
targets  

% of volumes 
environmental 
water 
recovered  

Melbourne Water 
environmental flow team  

Melbourne Water 
environmental flow team  

 

 DELWP (water register 
database1) 

Maintain or improve flow 
regimes in unregulated 
systems 

Progress 
reports 

na  

Melbourne Water 
environmental flow team, 
Diversions team, Southern 
Rural Water 

Melbourne Water 
environmental flow team, 
Southern Rural Water 

Melbourne Water Eflows Inflo 
spreadsheet and annual 
report to DELWP 

 
1 The Victorian Water Register is a public register of water related entitlements in Victoria. It was built to record water entitlements with integrity and provide crucial 
information for managing Victoria’s water resources. The Water Register holds the following information; 

• Water shares recorded by the Victorian Water Registrar, together with mortgages and limited term transfers (leases) relevant to these water shares. 
• Records of licences to take and use surface water and groundwater. 
• Records of works-related licences. 
• Records of water allocations that are available in the current season. 
• Tracks and reconciles volumes of water entitlements by water system and trading zone. 
• Water-use licences and delivery shares that are managed by water corporations. 
• Workflows to process water dealings, and keeps audit trails. 
• Generates statistics and reports on levels of use, directions of trade and prices paid. Information from the Victorian Water Register can be accessed at: 

https://waterregister.vic.gov.au/ 

https://waterregister.vic.gov.au/
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Specification for increase environmental reserve in regulated systems 

The following provides details of the specification and assumptions for the SCPO:  

Investigate options to increase environmental water reserve for the catchment is increased by 23 
GL /year by 2028 to meet ecological watering objectives and cover projected shortfalls.  

• Contribution towards targets will only apply to the delivery of activities within 
sub-catchments that have this performance objective. Reporting against targets 
will be done at the catchment scale.  

• Targets for each catchment are shown in Table 41.  
• Water recovery indicator is recorded as a volumetric recovery percentage of 

volumes identified as required. These volumes are currently identified as 
shortfalls and as such the commencement of the reporting metric is “Significantly 
off track”.  

• Recovery is measured at an annual basis (based on financial years) in terms of 
volumes secured and attached to the specific entitlements managed on behalf of 
and owned by VEWH. 

• The mechanism for water recovery will be through the central region sustainable 
water strategy process 

Table 41. Targets and existing entitlements for environmental water reserve.  

 WERRIBEE MARIBYRNONG YARRA DANDENONG WESTERNPORT 

10 year target 7 GL/y 

Werribee 
River 

5 GL/y 

Jacksons Creek 
Lower 

Maribyrnong 
River 

10 GL/y 

Middle 
Yarra River 

- 1 GL/y 

Lower Bunyip 
River 

Long term 
target (2065) 

10-20 GL/y 10-20 GL/y 15-25 GL/y - 1-5 GL/y 

Existing 
entitlements 

1.15GL/y* 0 20GL/yr  3.8GL/y** 

* Werribee gets 10% of inflows. Over period of record 10% of inflows has averaged 1.15GL/y between 
entitlement and water shares accounts. 
**Tarago gets 10.3% of inflows, 3 GL of storage in Tarago Res (with use of air space agreement). The average 
inflow to entitlement over last 10 years is 3.8GL/y. 
Contact Environmental Water team for clarification of the specific Bulk Entitlement wording regarding 
percentage shares and access to airspace in various reservoirs. 

 

Specification for maintain or improve flow regimes in unregulated systems 

The SCPOs within this theme sometimes consist of three parts which require different 
assessments. As such, we have divided the specification and the associated rubrics into 
three parts.   

The following provides details of the specification and assumptions for SCPO:  

Identify and implement opportunities to reduce the key threat of summer low flows by addressing 
causal factors such as water for domestic and stock uses, climate change, diversions or 
urbanisation. 
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• Contribution towards targets will only apply to the delivery of activities within 
sub-catchments that have this SCPO.  

• Reporting against targets will be done at the catchment scale with progress 
reports at the sub-catchment scale.  

• Melbourne Water will report on the extent statutory obligations (in stream Flow 
management plans) have been met for the Yarra catchment. A rubric has been 
developed for this (Table 43) to guide the progress report. 

• An 85% compliance level is considered to be on-track because this allows for 6 of 
the 7 stream flow management plans to be compliant. A non-compliant stream 
flow management plan can be due to a variety of issues and the intention is to 
provide commentary of the reason why there is non-compliance in the annual 
report.  

• For SCPOs relating to reducing threats of low flow summer flows in Werribee, 
Dandenong, Westernport and Maribyrnong catchments, there is no rubric at this 
time as the implementation of SFMPs are the responsibility of Southern Rural 
Water (SRW). The opportunity to create a quantitative rubric for SRW about how 
they have managed non-compliance and implementation of bans and restrictions 
should be considered as part of the mid-term evaluation. 

• Southern Rural Water will provide a progress report for each of the remaining 4 
catchments about the activities undertaken to reduce flow threats.  

• Implementation of SFMP’s outside Melbourne Waters diversions management 
function area is the responsibility of Southern Rural Water.  

• Progress reports should refer to the joint Communications program between 
Southern Rural Water (SRW) and Melbourne Water.   

• Reporting annual flow compliance in unregulated systems will be used to provide 
contextual data. 

• Progress reports can include status of investigations and implementation (if 
appropriate) of area specific management plans such as Environmental Water 
Action Plans (EWAPs).  

 

Rubrics – how performance will be assessed  

The tables below outline how multiple lines of evidence will be drawn together to provide 
an on-track/off-track measure of annual performance against the HWS SCPOs.  

For the SCPOs relating to increasing the environmental water reserve in regulated 
systems the rubric has is outlined in Table 42. Opportunities will be investigated through 
a range of processes such as the CRSWS and IWM forums to recover water (eg purchase 
irrigation entitlements, re-balance entitlements or substitution and re-purposing 
alternative water (stormwater or recycled water)). This metric will be the percentage of 
water recovered against the total required recovery targets. This metric does not have 
an annual target and is designed as such to illustrate that the specific catchments 
already have shortfalls and as such recovery should be prioritised as immediately 
needed. That is, they are already off track and water recovery is required to bring them 
back into compliance. 
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Table 42. Rubric for water recovery – assess annually 

Performance Criteria  

On-track >95% of shortfall volumes recovered through investigations 
and water recovery for the environment, via LTWRA and 
SWS processes  

Slightly off-track 50-95% of shortfall volumes recovered through 
investigations and water recovery for the environment, via 
LTWRA and SWS processes 

Significantly off-
track 

<50% of shortfall volumes recovered through investigations 
and water recovery for the environment, via LTWRA and 
SWS processes 

 

For SCPOs relating to maintaining or improving flow regimes in unregulated rivers, the 
rubrics is provided in Table 43. Rubric for performance objectives relating to maintaining 
or improving flow regimes in unregulated systems. The specific mechanism or indicator 
for Melbourne Water is to develop and implement area specific management plans such 
as Environmental Water Action Plans (EWAP’s). EWAPs are joint management plans with 
various stakeholders (Melbourne Water, Local government, Southern Rural Water, Parks 
Victoria where appropriate). The rubric below will be used at mid-term to assess whether 
the SCPOs are on-track or not.   

Table 43. Rubric for performance objectives relating to maintaining or improving flow regimes in 
unregulated systems – assessed at mid-term 

Performance Criteria  

On-track >80% of annual planned EWAP opportunities were 
investigated and implemented, including existing programs 
  
And for existing statutory plans (e.g. Yarra catchment)  
>85% of statutory plans meet legislative obligations. 
 
And for Maribyrnong, Werribee, Dandenong and 
Westernport catchments, a narrative is provided about how 
priority SCPOs address low flow summer stress through 
behaviour change program (engage landholders through 
communications and issue awareness materials to highlight 
the causal pressures and provide incentives to change 
where feasible). 

Slightly off-track 60-80% of annual planned opportunities were investigated 
and implemented, including existing programs  
 
And for existing statutory plans (e.g. Yarra catchment)  
50-85% of statutory plans meet legislative obligations. 
 
And for Maribyrnong, Werribee, Dandenong and 
Westernport catchments, a narrative is provided about how 
priority SCPOs address low flow summer stress through 
behaviour change program (engage landholders through 
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communications and issue awareness materials to highlight 
the causal pressures and provide incentives to change 
where feasible). 

Significantly off-
track 

< 60% of annual planned opportunities were investigated 
and implemented, including existing programs  
 
And for existing statutory plans (e.g. Yarra catchment)  
<50% of statutory plans meet legislative obligations. 
 
And for Maribyrnong, Werribee, Dandenong and 
Westernport catchments, a narrative is provided about how 
priority SCPOs address low flow summer stress through 
behaviour change program (engage landholders through 
communications and issue awareness materials to highlight 
the causal pressures and provide incentives to change 
where feasible). 

 

Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SCPOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

The need to undertake mid-term evaluation of SPCOs will be determined by three 
factors: 

1. If the catchment evaluation is Significantly off track 

2. If it is unlikely the SCPO will be met by the end of the strategy 

3. If there is significant uncertainty about appropriateness, effectiveness or 
efficiency of undertaking actions to meet the SCPO.   

If any of these three factors are triggered, then a mid-term evaluation will be required 
for the particular SCPO to understand the ‘Why’. The following lines of enquiry are 
suggested as an initial guide to assist with the mid-term evaluation:  

- Is the evaluation method appropriate (eg monitoring approach and rubrics)?  
- Which priority areas are lagging and why? 
- How engaged are all delivery partners? 

 
The potential lines of enquiry for the end of strategy evaluation of SPCOs should link 
back to the Key Evaluation Questions in the MERI particularly those relating to efficiency, 
legacy and appropriateness.  
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Water quality  

Water quality SCPOs aim to ensure water quality is adequately managed to protect key 
waterway values and the bays. In addition to benefiting ecological values, appropriate 
water quality is critical to minimise human health risks associated with recreational 
activities in and on, the water.  
 
There a number of regional performance objectives (RPO) within this group that are 
focused on improving a variety of activities that impact water quality in rivers. These 
include the construction phase of urban development (RPO-17), impacts of emerging 
contaminants (RPO-23), developing risk based programs to address pollution hot spots 
(RPO-24) and tools and guidance for the management of agricultural land (RPO-25).  
The RPO MEP will outline how these POs will be evaluated. This section should also be 
read in conjunction with the Stormwater PO section and Stormwater Condition section.  
 
Sub-catchment performance objectives (SCPOs) for water quality can be broken into 
several categories. Table 44 summarises the various SCPO themes and how many 
SCPOs are within each, examples of the SCPO wording and a list of possible 
management actions. The map in Figure 11 shows which sub-catchments contain the 
various WQ SCPOs (with sub-catchment names displayed in Appendix 1). Table 45 
shows how they relate to conditions and values. 
 

  
 
Figure 11. Location of water quality performance objectives (note that the re-engage floodplain 
SCPO theme has been moved to the Habitat Group – the map needs to be updated) 
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Table 44. Overview of the various types of sub-catchment water quality performance objectives  

SCPO Theme No. of 
SCPOs 

Example SCPO wording Possible management actions 

Improve water quality from 
agricultural land practices 
 
(note that several SCPOs in 
this grouping include multiple 
diffuse pollution impacts but 
have been included here as 
rural land is the main landuse 
and has the most defined 
indicator for tracking. The 
other impacts will be 
evaluated using progress 
reports)  

29 Improve water quality for environmental 
values and Port Phillip Bay by reducing 
turbidity and nutrient run-off from rural land. 
This may include establishment of vegetated 
buffers in headwater streams. 
 
Improve water quality for environmental 
values and Port Phillip Bay by reducing 
turbidity impacts from rural land, urban 
growth and unsealed roads as well as 
nutrient inputs from rural land and septic 
tanks in Monbulk creek between Birdsland 
and Lysterfield Rd. 
 
Protect water quality for environmental 
values, coastal vegetation and seagrass in 
Western Port by managing runoff from 
agricultural and urban areas, including 
sediment loads from construction activities, 
to ensure no pollutant or sediment laden 
run-off enters drains and waterways. 
Increase support for improved water 
stewardship. 
 
Improve water quality for environmental 
values by reducing pesticide impacts from 
rural and urban land. 

Best practice rural land management e.g. 
improved fertiliser management, buffer 
strips, track management etc 
 
 
 
(refer to the other themes below for actions 
relating to other impacts) 
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Maintain / protect recreational 
water quality 
 

9 Maintain recreational water quality at 
National Water Sports Centre (suitable for 
secondary contact). 

Investigations into sources, signage, 
communication, education, on-ground water 
quality improvement actions (eg ERS 
management), septic tank upgrades 

Sewerage Treatment Plants 
(STP’s) 
 

7 Protect water quality for Port Phillip Bay and 
waterways by maintaining the current 
quality of discharges from sewage treatment 
plants (and reducing volumes where 
possible) ensuring they are released in a 
manner that ensures environmental values 
are supported in the waterway.  

Improved treatment plant process, Identify 
options to reduce discharges eg re-use  

Septics 7 Investigate and mitigate where required 
potential impacts from septic tanks. 

Decommission and connect to sewerage 
network, increase / improve septic tank 
treatment, planning controls, improved 
maintenance, education 

Industrial landuses 3 Protect water quality of Port Phillip Bay and 
waterways from industrial activity by 
reducing industrial pollutant levels detected 
in waterways. Identify and mitigate sources 
of industrial pollution. This can be through 
education programs, enforcement actions or 
disconnections from the stormwater system. 

Investigation of sources, improved on-site 
management of pollutants, diversion to 
sewer, education, compliance 

Protect water quality for 
environmental values from 
construction activity 
 

10 Protect water quality for environmental 
values and seagrass in Western Port by 
managing sediment loads from construction 
activities to ensure no pollutant or sediment 
laden run-off enters drains and waterways. 

Investigation of sources, education, 
enforcement/compliance, improved site 
control practices, downstream treatment 
systems 
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Table 45. Summary of how performance objectives relate to conditions and values 

PO Theme Condition Value  

Improve water quality from 
agricultural land practices 

Water quality - 
environmental 

Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation  
 

Maintain / protect water quality 
for social values 

Water quality - 
recreational 

Recreation, Community Connection, 
Amenity 

Maintain or improve quality of 
Sewerage Treatment Plant 
discharges 

Water quality - 
environmental 

Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation  
 

Mitigate impacts from septics Water quality - 
recreational 

Recreation, Macroinvertebrates 

Mitigate impacts from Industrial 
land uses 

Water quality - 
environmental 

Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation,   
Amenity, Community Connection and 
Recreation 

Reduce sedimentation from run-off 
associated with construction for 
urban development 

Water quality - 
environmental 

Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation  
 

 

Indicators, monitoring methods and specification 

The indicators for the water quality performance objective are detailed in Table 46. 
Further information on indicators and the methods to capture and analyse data is 
provided in a specification provided following the table.  

The effectiveness of this performance objective will be evaluated through particular 
intervention monitoring projects (refer to Part D) along with the broad scale condition 
monitoring program (refer to Part C). 

Table 46. Monitoring indicators and methods for the water quality performance objectives 

 

Performance 
Objective Type 

Monitoring 
method 
/data type 

Indicators Data collection 
responsibility 

Processing and 
reporting 
responsibility 

Data 
storage 
system  

Mitigate 
impacts from 
agricultural 
land practices  

Quantitative 
targets 

 

 

ha of rural 
land treated to 
best practice 

 

Melbourne Water, 
Regional Services 

Port Phillip and 
Westernport CMA 

Westernport 
Biosphere  

Melbourne Water, 
Service 
Performance -  

Regional Services 

 

MapLab  

Grants 
Tracker 

 

Mitigate 
impacts from 
agricultural 
land practices 

n/a ha vegetation 
established on 
headwater 
streams1 

Melbourne Water, 
Regional Services 

Melbourne Water, 
Service 
Performance, 

Regional Services 

MapLab 
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Maintain / 
protect 
recreational 
water quality 

Quantitative 
targets 

 

E.coli 
concentrations 

 

Melbourne Water, 
Waterways and 
Drinking Water 
Quality, Integrated 
Planning 

Melbourne Water, 
Waterways and 
Drinking Water 
Quality, Integrated 
Planning 

Envirosys 

Maintain or 
improve quality 
of STP 
discharges5 

Quantitative 
targets 

 

TN and TP 
annual load 
relative to 
baseline 

Water retailers 

(YVW, SEW, WW) 

Water retailers 

(YVW, SEW, WW) 

Excel 
spreadsheet 

Mitigate 
impacts from 
septics 

Progress 
reports + 
case 
studies2   

n/a  

Possible future 
indicators 

Local government, 
YVW, SEW and WW 

Melbourne Water 

Melbourne Water Spreadsheet 
for progress 
report 

Mitigate 
impacts from 
Industrial 
landuses  

Progress 
reports + 
case 
studies3 

n/a 

Possible future 
indicators 

Melbourne Water 

EPA 

Priority 

SPOs 

Spreadsheet 
for progress 
report 

Mitigate 
impacts from 
urban 
construction 
activity 

Progress 
reports + 
case 
studies4  

+ refer to 
RPO MEP 

n/a 

Possible future 
indicators 

Melbourne Water 

EPA, Local 
government 

Priority SPOs Spreadsheet 
for progress 
report 

1 to be reported as supplementary data 

2 Case studies should be developed in collaboration with relevant local government agencies (ie Yarra Ranges 
and Manningham, Macedon Ranges), the Retailers and others. Case studies should focus on actions that have 
been occurring in the catchment and status of domestic waste water management plans. Is there a backlog 
program rolling out? Reviews from compliance officers at local government. Are septics closest to waterways 
being addressed first. 
3 Case studies should be developed in collaboration with relevant local government agencies, the EPA and 
Melbourne Water and focus on projects underway (e.g. OPALs program) and research which has been 
undertaken through A3P (Aquatic Pollution Prevention Partnership)  
4 Reporting can be done in conjunction with the associated RPO. Case studies should be developed in 
collaboration with relevant local government agencies, EPA and Melbourne Water and should focus on research 
and intervention which has been undertaken in key locations in the past year. 
5 Melbourne Water manages STPs as well however they discharge directly to the bays and as such aren’t 
included here. 

 

Specification – SCPO theme – Improve water quality from agricultural land 
practices   

The following outlines the recording process and key assumptions which apply to this 
SCPO theme: 

• Contribution towards targets will only apply to projects within sub-catchments 
that have this performance objective. 

• Principles for how areas of land treated by different types of projects are to be 
mapped have been established in consultation with the rural land officers at 
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Melbourne Water. Consistently, the mapped areas of land treated reflect on-
ground works.  

• Participation by landholders in educational programs does not contribute to the 
areas of land improve target as there is too much uncertainly about how 
educational participation translates to on-ground works. These statistics are 
however counted as contributions toward participations targets.  

• Any vegetation established in a rural land priority areas that is within 20m of the 
waterway can be counted towards the rural land treated target AND the 
vegetation established SCPO – including a headwater stream if it is connected to 
a vegetation SCPO (refer to the vegetation SCPO specification)  

• Areas of rural land treated will be counted when the site is audited (typically 1 
year after the project is delivered) 

• Some SCPO’s reference the need to improve by reducing pesticides entering the 
waterway. A method for determining the contributions of projects towards 
pesticide reduction needs to be developed and currently progress reports 
providing information on where actions such as integrated pest management 
programs are occurring is the only form of reporting used. 

 

Specification - SCPO theme – Maintain or improve quality of Sewage Treatment 
Plant (STP) discharges (also known as Recycled Water Plants or Wastewater 
Treatment Plants) 

The following outlines the recording process and key assumptions which apply to this 
SCPO theme: 

• The performance objectives align with the intent of Action 3.1 in the 
Environmental Management Plan for Port Phillip Bay (2017) and aims to cap 
nutrient loads. 

• The baseline load was developed in consultation with Western Water and Yarra 
Valley Water. 

• The baseline load for each STP is calculated by using the licensed upper 
concentration limit for each nutrient stipulated in the associated discharge license 
and factoring it to an annual figure by calculating the annual discharge volume 
from the plant. The baseline load per catchment is the sum of loads for the STP’s 
in the catchment. In-stream processing is not factored into the calculation. 

• Each year a comparison of annual loads of TN and TP is made and compared to 
the baseline. The rubric below relates to the load at catchment scale.  

• Emergency discharges from STP’s are included in load calculations but wet 
weather related sewage overflows are not. 

• If a treatment plant is taken off-line (e.g. becomes 100% recycled water or is 
integrated into a larger treatment plant) then the performance objective can be 
considered complete.  

• If a new treatment plant begins discharging to a waterway during the strategy 
time frame then it needs to be added to the calculation – as the intent of the 
SCPOs is to cap catchment loads. A process for adding performance objectives to 
the strategy reporting where it is consistent with the intent of the strategy is in 
development. 
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Specification - SCPO theme  – Maintain / protect recreational water quality  

The following outlines the recording process and key assumptions which apply to this 
SCPO theme: 

• Data for this performance objective is based on monitoring at sites where SCPOs 
have been set.  

• Data analysis is undertaken in-line with SEPP Waters, 2018 (e.g. uses a minimum 
of 60 data points – which is typically 5 years of data) which is effectively an 
annual rolling average 

 

Rubrics – how to score Water Quality performance objectives  

SCPO theme - Improve water quality from agricultural land practices 

The table below presents the ha of rural land targets for the HWS. Performance against 
these targets will be undertaken at the catchment scale and for the region. At the sub-
catchment scale the ha of rural land treated to best practice will be reported (i.e. ha 
rural land treated to best practice each year), however, there is no 10 year target at the 
sub-catchment level to compare it to.      

Table 47. HWS targets for SCPO theme - Improve water quality from agricultural land practices 

 Werribee Maribyrnong Yarra Dandenong Westernport Region wide 

Ha rural land 
managed to 
best practice 

320 530 1,800 10 16,000 18,660 

A rubric has been developed to define on-track / off track and is based on the following: 

On-track – a linear trajectory between yr 1 and yr 10 i.e. cumulative 10% increments 
each year for Yarra and Westernport 

A ramp-up target between yr 1 and yr 10 for Werribee, Maribyrnong and Dandenong 
catchments  

Slightly off-track – is up to 20% below on-track  

Significantly off-track – is more than 20% below on-track  

Based on this criteria the tables below show the how this SCPO theme will be evaluated 
for the region and each of the 5 major catchments.  
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Table 48. Rubric for assessing performance of rural land treated to best practice for the region 
(ha) 

REGIO
N (km) 

 18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-
track   
(>) 

1,247 1,888 3,769 5,476 7,482 9,552 12,611 14,588 16,644 18,660 

 Slightly 
off-
track  

998-
1,246 

1,510-
1,887 

3,015-
3,768 

4,380-
5,475 

5,986-
7,481 

7,641-
9,551 

10,088-
12,610 

11,670-
14,587 

13,315-
16,643 

14,928-
18,660 

 
Signific
antly 
off-
track  

<998 <1,510 <3,015 <4,380 <5,986 <7,641 <10,088 <11,670 <13,314 <14,927 

 

Table 49. Rubric for assessing performance of the rural land target at the Werribee catchment 
scale  

WERRIBEE  
(ha) 

 
18/19  

 
19/20  

 
20/21  

 
21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-track  
(>) 25 48 70 96 128 176 224 256 288 320 

 Slightly off-
track  20-24 38-47 56-69 77-95 102-127 141-175 180-223 205-255 230-287 256-319 

 Significantly 
off-track <20 <38 <56 <77 <102 <140 <180 <205 <230 <256 

 

Table 50. Rubric for assessing performance of the rural land target at the Maribyrnong catchment 
scale  

MARIBYRNON
G (ha)   18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

 On-track  (>) 42 80 117 159 212 292 371 424 477 530 

 Slightly off-
track  34- 41 64-79 93-116 127-

158 
170-
211 

233-
291 

297-
370 

339-
423 

382-
476 

424-
529 

 Significantly 
off-track <34 <64 <93 >127 <170 <233 <297 <339 <382 ≤423 

 

Table 51. Rubric for assessing performance of the rural land target at the Yarra catchment scale  

YARRA 
(ha)  18/19   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

  On-track   
(>) 180 360 540 720 900 1,080 1,260 1,440 1,620 1,800 

  Slightly 
off-track  

144-
179 

288-
359 

432-
539 

576-
719 

720-
899 

864-
1,079 

1,008-
1,259 

1,152-
1,439 

1,296-
1,619 

1,440-
1,799 

  
Significan
tly off-
track  <144 <288 <432 <576 <720 <864 <1,008 <1,152 <1,296 <1,440 
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Table 52. Rubric for assessing performance of the rural land target at the Dandenong catchment 
scale  

DANDENONG  (ha) 18/19 19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

On-track   (>) 0 0 0 1 2 4 6 8 9 10 

Slightly off-track   - - - 0 1.6-1.9 3.2-3.9 4.4-5.9 6.4-8 7.2-9 8-10 
Significantly off-
track - - - - <1.6 <3.2 <4.8 <6.4 <7.2 <8 

 

Table 53. Rubric for assessing performance of the rural target at the Westernport catchment scale  

WESTERN
PORT (ha) 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 27/28 

On-track 
(>) 1,000 1,400 3,000 4,500 6,250 8,000 10,750 12,500 14,250 16,000 

Slightly 
off-track 

800-
999 

1,120-
1,399 

2,500-
2,999 

3,600-
4,499 

5,000-
6,149 

7,400-
7,999 

8,600-
10,749 

10,000-
12,499 

11,400-
14,249 

12,800-
15,999 

Significan
tly off 
track <800 <1,120 <2,500 <3,600 <5,000 <7,400 <8,600 <10,000 

<11,40
0 

<12,80
0 

 

SCPO theme - Maintain or improve quality of STP discharges  

The following table outlines the approach for annually evaluating this SCPO theme. The 
criteria will apply to each major catchment as well as the region. It excludes Melbourne 
Water STPs as they discharge directly to the bays. 
 
Table 54. Rubric for SCPO - Maintain or improve quality of STP discharges (applies to the 
catchment and regional scales) 

Performance Criteria 

On-track Sum of annual loads for all STPs in the catchment for both TN and TP are no 
greater than the baseline  

Slightly off-
track 

Sum of annual load at catchment scale for either TN or TP (or both) are no 
greater than 15% above the baseline 
 

Significantly 
off-track 

Sum of annual load at catchment scale for either TN or TP (or both) are greater 
than 15% above the baseline 
 

 

  



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 78 

SCPO theme - Maintain / protect recreational water quality 

The following table outlines the approach for annually evaluating this SCPO theme. The 
criteria will apply to each major catchment as well as the region.  
 
Table 55. Rubric for SCPO - Maintain / protect recreational water quality (applies to the catchment 
and region) 

 Performance   

On-track All sites meet their primary or secondary contact level as outlined in the SCPO, 
which are based on levels outlined in SEPP (Waters).  
  

Slightly off-
track 

A site fails to meet the SCPO level according to SEPP (Waters) criteria but 
there is an investigation in progress or completed. 
  

Significantly 
off-track 

A site fails to meet the SCPO level according to SEPP (Waters) criteria. 
  

 

Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SPCOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

A mid-term evaluation will be required should: 

• the catchment evaluation is significantly off track 

• it is unlikely the SCPOs will be met by the end of the strategy 

• there is significant uncertainty about appropriateness, effectiveness or efficiency of 
the actions proposed to achieve the SCPOs. 

For the SCPO themes where more qualitative reporting has occurred e.g. progress 
reports then these need to be reviewed and the RLG will decide whether a mid-term 
evaluation is required or not. 

If a mid-term evaluation is required for the particular SPCO the following lines of enquiry 
are suggested as an initial guide to assist with the mid-term evaluation:  

- Are STPs being discharged in a way that does not impact waterway health? Have 
we improved our knowledge around this? and can licenses be updated with new 
knowledge? (e.g. research from A3P). 

- Are the STP SCPOs helping to meet the actions within the PPB EMP and SEPP? Is 
the data being used within the Source catchments water quality model for the 
region? Are the overall WQ objectives in the HWS meeting the intent of the PPB 
EMP and SEPP?  

- Have recommendations from investigations been implemented? 

The potential lines of enquiry for the end of strategy evaluation of performance objective 
should link back to the Key Evaluation Questions in the MERI particularly those relating 
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to efficiency, legacy and appropriateness. The outcome of mid-term evaluations will be 
reported via HWS governance processes including the RLG. The RLG is the decision-
making body to determine if and how any performance objective may be modified.  

The potential lines of enquiry for the end of strategy evaluation should link back to the 
Key Evaluation Questions in the MERI particularly those relating to efficiency, legacy and 
appropriateness.  
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Stormwater  

The stormwater performance objectives focus on managing runoff from impervious 
surfaces from new development and in some areas existing development as well.  The 
targets are based on volumes of stormwater that need to be harvested and infiltrated to 
maintain or restore flows to a more natural regime.  Of the 36 SCPOs most focus on 
addressing new urbanisation and 9 targeting reductions in runoff from existing 
development.  
 
There are several associated RPOs focused on foundational activities required to drive a 
shift in stormwater management to more flow based objectives. These are detailed in 
Table 3 and details on tracking them can be found in the RPO MEP (Melbourne Water, in 
preparation). This section should also be read in conjunction with Water Quality sections.  
 
SCPOs within the stormwater group are summarised in Table 56 and sub-catchments 
they apply to are displayed in Figure 12 (with sub-catchment names displayed in 
Appendix 1). Table 57 shows the relationship between performance objectives, 
conditions and values. 
 
Table 56. Summary of stormwater SCPOs 

SCPO 
Theme 

# of 
SCPOs 

Example PO wording Possible management 
actions 

Treat new 
urban 
development 
(maintain 
DCI) 

27 To prevent decline in 
stormwater condition, treat 
upstream urban development 
so directly connected 
imperviousness (DCI) remains 
at current levels at 
Warrandyte, and at current 
levels along the main stem of 
the Yarra River. For every 
hectare of new impervious 
area, this requires harvesting 
around 5.1 ML/y and 
infiltrating 1.5 ML/y, which is 
about 0.7 GL/y and 0.2 GL/y 
for full development out to 
urban growth boundary. 
 

Constructed stormwater 
treatment systems like 
rainwater tanks, wetlands, 
swales, raingardens  

Treat new 
and 
existing 
development 
(reduce 
DCI) 

9 Improve stormwater condition 
by treating existing and future 
urban development from 
Darraweit Guim so directly 
connected imperviousness 
(DCI) is below 1% prior to 
connection to Deep Creek. For 
every hectare of impervious 
area, this requires harvesting 
around 4.0 ML/y and 
infiltrating 0.8 ML/y. 

Constructed stormwater 
treatment systems like 
rainwater tanks, wetlands, 
swales, raingardens 
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Figure 12. Location of stormwater performance objectives (note priority areas within sub-
catchments are not displayed on this map) 

 

Table 57. Summary of how performance objectives relate to conditions and values 

 
SCPO Theme 

 
Condition 

 
Value 

Treat new and existing urban 
development (harvest and 

infiltrate) 

Stormwater condition Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation  

Amenity, Community Connection and 
Recreation 

Treat new development 
(harvest and infiltrate)  

Stormwater condition Platypus, Macroinvertebrates, Birds, 
Fish, Frogs, Vegetation  

Amenity, Community Connection and 
Recreation 

 
The focus of annual evaluation for these performance objectives will be the harvest and 
infiltration targets. Evaluation of the DCI targets is outlined in Part C in the Stormwater 
Condition monitoring section and will occur at mid-term and end of strategy evaluation 
times.  
 
Since the HWS was released estimates of growth rates over the 10 years of the strategy 
have been predicted (refer to analysis by Melbourne Water Waterways and Drainage 
Investment Plan analysis). These 10 year figures can effectively replace the volumes 
articulated in the SCPO for ‘full development to urban growth boundary’ volumes and as 
such will be used to track performance of the SCPOs.  The 10 year volumes (along with 
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the ‘full development’ figures) are presented below in Table 58 for each of the major 
catchments and the regional. These represent the predicted development for the priority 
areas – not the entire catchment and use Figure 13 to determine the target volumes. 
The 10 year estimated volumes for each priority area are presented in Appendix 7. A 
translation of performance objectives for the reporting website are provided in Appendix 
8.  
 
Table 58. ‘Full development to urban growth boundary (UGB)’ and 10 year harvesting and 
infiltration targets for the priority areas within the 2018 HWS  

Catchment Full 
development to 
UGB - volume to 
be harvested 
(ML/y) 

Full development 
to UGB volume be 
infiltrated (ML/y) 

10 year 
development 
volume to be 
harvested (ML/y) 
ie 2028 

10 year 
development 
volume to be 
infiltrated (ML/y) 
ie 2028 

Werribee             17,183                 3,018                2,166                   383  
Maribyrnong             12,909                 3,149                 1,271                    313  
Yarra             35,558                9,819                 7,297                 1,924  
Dandenong1                      81                       37                       19                         9  
Westernport             11,790                4,322                 1,970                    713  

Region              77,520              20,344              12,723                 3,342  

1 Performance Objectives for Dandenong Creek catchment focus on disconnecting 
existing development. However ensuring any new development is adequately treated is 
also required. A method for tracking this has not been established yet. 
  
Table 59 presents the areas which have been prioritised for reducing DCI by 
disconnecting existing urban development, while ensuring any new development is also 
adequately treated.  
 
Table 59. Priority areas where stormwater disconnection is required 

Catchment Sub-catchment Performance objective 

Dandenong Corhanwarrabul, 
Monbulk and 
Ferny Creeks 

To improve stormwater condition, and to protect the 
threatened Dandenong amphipod, disconnect stormwater 
flows, including from roads and septic systems, draining to 
Ferntree Gully Creek from Tremont and Ferny Creek 
townships. For every hectare of impervious area, this requires 
harvesting around 6.4 ML/y and infiltrating 3.0 ML/y. 

Dandenong Corhanwarrabul, 
Monbulk and 
Ferny Creeks 

To improve stormwater condition, and to protect the 
threatened Dandenong burrowing crayfish, disconnect 
stormwater flows from roads, carparks and buildings draining 
to Clematis, Monbulk and Hardys creeks from Sassafras, 
Kallista and Sherbrooke townships. For every hectare of 
impervious area, this requires harvesting around 6.3 ML/y and 
infiltrating 2.8 ML/y.  

Dandenong1 Corhanwarrabul, 
Monbulk and 
Ferny Creeks 

To prevent decline in stormwater condition, and to protect 
platypus habitat, treat urban development (eg Belgrave 
Heights), so that upstream of Mt Morton Road, directly 
connected imperviousness remains below 2% along main stem 
of Monbulk Creek. For every hectare of new impervious area, 
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this requires harvesting around 6.3 ML/y and infiltrating 2.9 
ML/y. 

Dandenong Dandenong 
Creek Upper 

To improve stormwater condition, and to protect the 
threatened Dandenong amphipod, disconnect stormwater 
drainage from roads and carparks draining to Upper 
Dandenong Creek through Doongalla forest. For every hectare 
of impervious area, this requires harvesting approximately 6.3 
ML/y and infiltrating 2.9 ML/y. 

Dandenong Dandenong 
Creek Upper 

To improve stormwater condition, treat new and existing 
development (i.e. The Basin and Sassafras) to reduce directly 
connected imperviousness (DCI) of Dobsons Creek to less than 
1% at the confluence with Dandenong Creek. To disconnect a 
hectare of impervious area requires harvesting approximately 
6.0 ML/y and infiltrating 2.4 ML/y. To disconnect the entire 
catchment would require approximately 0.4 GL to be 
harvested, and 0.2 GL to be infiltrated. 

Maribyrnong Deep Creek 
Lower 

Improve stormwater condition by treating existing and future 
urban development from Darraweit Guim so directly 
connected imperviousness (DCI) is below 1% prior to 
connection to Deep Creek. For every hectare of impervious 
area, this requires harvesting around 4.0 ML/y and infiltrating 
0.8 ML/y. 

Maribyrnong Deep Creek 
Upper 

Improve stormwater condition by treating existing and future 
urban development in Lancefield and Romsey so directly 
connected imperviousness (DCI) is below 1% in Five Mile Creek 
before Deep Creek confluence; and below 1% in Lancefield 
prior to Deep Creek connection. For every hectare of 
impervious area, harvest 5.0 ML/y and infiltrate 1.4 ML/y. For 
existing urban this is 0.5 GL/y and 0.2 GL/y for Lancefield, and 
0.9 GL/y and 0.3 GL/y for Romsey. For new urban, further 0.3 
GL/y and 0.1 GL/y is required for Lancefield and 1.0 GL/y and 
0.3 GL/y for Romsey. 

Maribyrnong Jacksons Creek Improve stormwater condition by treating existing and future 
urban development from Macedon and Mount Macedon so 
directly connected imperviousness (DCI) remains below 0.5% in 
Riddells Creek immediately downstream of Macedon. For 
every hectare of impervious area, this requires harvesting 
around 5.3 ML/y and infiltrating 1.7 ML/y, which equates to 
approximately 0.5 GL and 0.2 GL for the two townships 
combined. 

Yarra2 Stringybark Prevent decline in stormwater condition, treat urban 
development in the Stringybark Creek catchment, so directly 
connected imperviousness (DCI) remains below 0.5% at the 
confluence with the Yarra River, and throughout the 
catchment. For every hectare of new impervious area, this 
requires harvesting around 5.8 ML/y and infiltrating 2.2 ML/y, 
which is about 470 ML/y and 70 ML/y for full development to 
the urban growth boundary. 



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 84 

1 As this SC is mostly already developed and actions are focused on managing existing 
stormwater runoff and for simplicity of reporting all the Dandenong SCPOs are included 
in the ‘Treat Existing Development’ theme.   

2 This SCPO has been included in the Treat Existing Development theme as it includes 
the Little Stringbybark Creek Disconnection research project. 

Indicators, monitoring methods and specification 

Table 60 below provide a summary of the indicators which will be used to track progress 
against the relevant performance objectives. Further information on indicators and the 
methods to capture data are provided in the specification sections following the table. 
This chapter should be read in conjunction with the Stormwater condition chapter which 
provides details on associated indicators such as DCI will be monitored.   

The effectiveness of this performance objective will be evaluated through particular 
intervention monitoring projects (refer to Part D) along with the broadscale condition 
monitoring program (refer to Part C), eg updating DCI data. 

Table 60. Monitoring indicators and methods for stormwater performance objectives (river only) 

Performance 
objective 
theme 

Monitoring 
method / 
data 

Indicators  Data collection 
responsibility 

Processing and 
reporting 
responsibility  

Data 
storage 
system 

Treat new 
urban 
development 

Quantitative 
targets 

 

+ increase in 
impervious 
area (ha) 
and modelled 
volumes 
from new 
developed 
(ML/y) 

Modelled 
volumes of 
stormwater 
harvested 
(ML/y) 

 

Modelled 
volume of 
stormwater 
infiltrated 
(ML/y) 

Melbourne 
Water, Retail 
Water 
authorities, 
Local 
government 

Melbourne Water 
Stormwater 
Team 

Excel 
Spreadshe
ets 

Treat new 
and 
existing 
urban 
development 

Quantitative 
targets1 

 

+Progress 
reports 

 

+ increase in 
impervious 
area (ha) 
and volumes 
from new 
developed 
(ML/y)1 

 

Modelled 
volumes of 
stormwater 
harvested 
(ML/y) 

 

Modelled 
volume of 
stormwater 
infiltrated 
(ML/y) 

Melbourne 
Water, Retail 
Water 
authorities, 
Local 
government 

Melbourne Water 
Stormwater 
Team 

Excel 
Spreadshe
ets 
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1 Quantitative targets for disconnection have not been set for some SCPOs and as such 
progress reports will be used as an interim method. Similarly a method for estimating 
areas of new development is still to be determined as sub-division data will not suffice 
where development is largely infill.  

Specification – SCPO theme - Treat new urban development  

The following outline data collection, evaluation process and key assumptions which 
apply to this stormwater performance objective theme: 

• Reporting will only apply to projects within stormwater priority areas.  

• Dandenong catchment is not currently included in reporting as the SPCOs are 
focused on disconnection of existing development – and because a method for 
tracking infill development has not been developed.  

• Each year increases in impervious surfaces will be estimated using SOC 
(statement of compliance) data.  This is the point at which local government 
approve sub-division of land. Typically roads and drainage have already been 
constructed and building of houses is likely within the following year. As such SOC 
data is a reasonable surrogate for understanding the level of imperviousness 
likely to result in a catchment. The impervious fraction will be assumed to be 
60% unless more precise figures are determined. More accurate impervious 
mapping will occur for the mid-term and final strategy evaluation periods. 

• Volumes of stormwater generated from new impervious areas (as described 
above) will be estimated through modelling (these represent what should be 
harvested or infiltrated) for each priority area. Estimated annual runoff 
coefficients (C) from impervious surfaces from sites across the Melbourne region 
as a function of mean annual rainfall (MAR). Regression line: 
C = 0.230+0.206×log10(MAR). R2 = 0.94. From Walsh et al (2012). Mean Annual 
Rainfall is based on MUSIC rainfall bands.    

• Volumes harvested or infiltrated can be counted when treatment systems are in 
the planning phase so long as there is a high degree of confidence that the 
projects will be implemented e.g. budgets approved and designs completed. Eg 
All WSUD works in Developer Services Schemes planned for construction by 2028 
are included. 

• The website annual graph will track what has been built at both the sub-
catchment and catchment scale, while the catchment status (ie on-track/off-
track) will include the planned as well as constructed assets. The criteria for 
assessing performance is outlined in Table 61 below.   

• Constructed assets for Developer Services Schemes will be assumed built 1 year 
after planned construction date. (This should be reviewed at mid-term to 
determine accuracy of this assumption).  

• Average annual evaporation losses from WSUD assets can be counted towards 
the harvest volumes.  

• Volumes will be modelled estimates based on an average rainfall year and will 
apply other modelling assumptions provided in the current MUSIC modelling 
guidelines – or an alternative model which has been endorsed by the Melbourne 
Water Stormwater Team. 

• It is not expected that actual volumes of stormwater will be directly monitored – 
however if this data is available it can be used.  
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• Harvesting from stormwater pipes within the priority catchment can be counted 
toward the targets according to diversion license agreements under current 
government rules for the UGB. 
 

• It is expected that data will come from:  

o Development Services Schemes (DSS) and Precinct Structure Plans (PSP)  

o IWM Forums   

o Smaller-scale Greenfield and infill developments (non-DSS) for which local 
government have required stormwater harvesting information 

o Any other local government assets used for stormwater re-use and WSUD, 
including road drainage upgrades – captured as part of the annual ‘round 
up’ local government process in priority catchments, which seeks all WSUD 
planned with MUSIC models (i.e. on existing council assets) 

o Any other proposed stormwater infiltration and harvesting associated with 
major road projects, whereby information is provided annually by 
VicRoads and/or Major Road Projects Victoria AND/OR captured from 
designs provided to Melbourne Water in the referral process. 

o Stormwater treatment works funded through Melbourne Water’s Living 
Rivers program – information comes from the MUSIC model provided as 
part of the grant application.  

 

  

Figure 13. Impervious runoff volume targets can be generated from the following graph. 
(Reproduced figure from Walsh et al. 2012). 
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Specification – SCPO theme - Treat new and existing urban development 

The following outline the evaluation process and key assumptions which apply to this 
stormwater SCPO theme: 

- All SCPOs listed in Table 59 require Progress Reports relating to disconnection 
efforts. 

- Volumes of stormwater harvested and infiltrated (planned and constructed) 
should be included in the progress reports.  

- A method for tracking new developments in these priority areas is still to be 
developed  

- For the part of the PO that relates to treating existing development, the following 
approach will be used: 

o Given there is still further planning work to be done to specify targets for 
the disconnection part of this PO a more qualitative reporting approach will 
be used.  

o Short annual progress reports will be used until mid-term evaluation to 
provide an update on each priority area.  

Rubrics – how to score the stormwater performance objectives  

The following table applies all catchments except Dandenong Creek. It outlines the 
criteria which will be used to assess performance of the SCPO theme treatment of new 
urban development. Reporting will be at the catchment scale and harvesting and 
infiltration targets will be assessed separately.  

The rubric allows for a ramping up over time of target achievement to cater for transition 
of delivery partners to plan and implement Integrated Water Management in-line with 
the targets.  

The current rubric does not factor in the degree to which assets have been constructed. 
A review of this approach is needed at least at mid-term evaluation to ensure 
performance also considers the degree to which assets are built.   

Table 61. Performance criteria (%s) for assessing stormwater harvesting and infiltration targets ie 
as a percentage of the 10 year targets. 

Year 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27 27/28 

on-track (>) na 15 25 35 45 55 65 75 85 95 

slightly off-track na 2-15 5-25 10-35 15-45 20-55 25-65 30-75 35-85 40-95 

significantly off-track (<) na 2 5 10 15 20 25 30 35 40 
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Table 62 Harvest volumes (GLs) of stormwater for assessing performance for each of the HWS major catchments. 
 

   19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  
W

er
rib

ee
 On-track >0.065 >0.163 >0.304 >0.488 >0.716 >0.987 >1.302 >1.66 >2.058 

slightly off-track 0.009-
0.065 

0.033-
0.163 

0.087-
0.304 

0.163-
0.488 0.26-0.716 0.38-0.987 0.521-

1.302 0.684-1.66 0.866-
2.058 

Significantly off-
track <0.009 <0.033 <0.087 <0.163 <0.26 <0.38 <0.521 <0.684 <0.866 

M
ar

ib
yr

no
ng

 On-track >0.038 >0.095 >0.176 >0.284 >0.416 >0.573 >0.756 >0.964 >1.201 

slightly off-track 0.005-
0.038 

0.019-
0.095 0.05-0.176 0.095-

0.284 
0.151-
0.416 

0.221-
0.573 

0.302-
0.756 

0.397-
0.964 

0.506-
1.201 

Significantly off-
track <0.005 <0.019 <0.05 <0.095 <0.151 <0.221 <0.302 <0.397 <0.506 

Ya
rr

a 

On-track >0.218 >0.545 >1.018 >1.636 >2.399 >3.308 >4.362 >5.562 >6.909 

slightly off-track 0.029-
0.218 

0.109-
0.545 

0.291-
1.018 

0.545-
1.636 

0.872-
2.399 

1.272-
3.308 

1.745-
4.362 2.29-5.562 2.909-

6.909 
Significantly off-
track <0.029 <0.109 <0.291 <0.545 <0.872 <1.272 <1.745 <2.29 <2.909 

W
es

te
rn

po
rt

 On-track >0.059 >0.148 >0.276 >0.443 >0.65 >0.896 >1.182 >1.507 >1.872 

slightly off-track 0.008-
0.059 0.03-0.148 0.079-

0.276 
0.148-
0.443 0.236-0.65 0.345-

0.896 
0.473-
1.182 

0.621-
1.507 

0.788-
1.872 

Significantly off-
track <0.008 <0.03 <0.079 <0.148 <0.236 <0.345 <0.473 <0.621 <0.788 
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Table 63 Infiltrate volumes (GLs) of stormwater for assessing performance for each of the HWS major catchments. 

     19/20   20/21   21/22   22/23   23/24   24/25   25/26   26/27   27/28  

W
er

rib
ee

 On-track >0.011 >0.029 >0.053 >0.086 >0.125 >0.173 >0.228 >0.291 >0.364 

slightly off-track 0.002-
0.011 

0.006-
0.029 

0.015-
0.053 

0.029-
0.086 

0.046-
0.125 

0.067-
0.173 

0.091-
0.228 0.12-0.291 0.153-

0.364 
Significantly off-
track <0.002 <0.006 <0.015 <0.029 <0.046 <0.067 <0.091 <0.12 <0.153 

M
ar

ib
yr

no
ng

 On-track >0.009 >0.023 >0.043 >0.07 >0.102 >0.141 >0.186 >0.237 >0.295 

slightly off-track 0.001-
0.009 

0.005-
0.023 

0.012-
0.043 0.023-0.07 0.037-

0.102 
0.054-
0.141 

0.074-
0.186 

0.098-
0.237 

0.124-
0.295 

Significantly off-
track <0.001 <0.005 <0.012 <0.023 <0.037 <0.054 <0.074 <0.098 <0.124 

Ya
rr

a 

On-track >0.057 >0.143 >0.267 >0.43 >0.63 >0.869 >1.146 >1.461 >1.818 

slightly off-track 0.008-
0.057 

0.029-
0.143 

0.076-
0.267 0.143-0.43 0.229-0.63 0.334-

0.869 
0.458-
1.146 

0.602-
1.461 

0.766-
1.818 

Significantly off-
track <0.008 <0.029 <0.076 <0.143 <0.229 <0.334 <0.458 <0.602 <0.766 

W
es

te
rn

po
rt

 On-track >0.021 >0.053 >0.099 >0.16 >0.234 >0.323 >0.426 >0.543 >0.677 

slightly off-track 0.003-
0.021 

0.011-
0.053 

0.028-
0.099 0.053-0.16 0.085-

0.234 
0.124-
0.323 0.17-0.426 0.224-

0.543 
0.285-
0.677 

Significantly off-
track <0.003 <0.011 <0.028 <0.053 <0.085 <0.124 <0.17 <0.224 <0.285 
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Potential lines of enquiry for evaluation 

The progress of implementing actions to meet the SPCOs will be tracked annually as 
described in previous sections to answer the key evaluation question: To what extent have 
the performance objectives of the Strategy been achieved? 

Given the significance of stormwater as a key threat identified through the HWS and the 
step change required to address it, it is recommended that a mid-term evaluation be 
conducted for the stormwater SCPOs.  

The following lines of enquiry are suggested as an initial guide to assist with the mid-
term evaluation:  

- Is the evaluation method appropriate (e.g. modelling and rubrics)  
- Were treatments built as planned?  
- Was the SOC method of estimating impervious area accurate enough?  
- Has there been advancement of infiltration treatment methods? 
- What mechanisms have been used to implement a higher stormwater standard 

and how effective have they been?  
- Have Melbourne Water’s Developer Services Schemes accommodated the new 

HWS targets?  
- Are there areas within the priority areas not being adequately treated?  
- Which priority areas are lagging and why? 
- How engaged are various agencies i.e. Local government, Vic Roads, Melbourne 

Water with harvesting/infiltration projects? 
- Are there any findings from the Sunbury intervention monitoring project that can 

inform improved stormwater management practices elsewhere in the region? 
 
The potential lines of enquiry for the end of strategy evaluation of performance objective 
should link back to the Key Evaluation Questions in the MERI framework particularly 
those relating to efficiency, legacy and appropriateness.  
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PART B: KEY VALUES SURVELLIENCE 
MONITORING – RIVERS  
Audience and needs 

The target audience for Part B of this MEP is those people tasked with tracking the 
trajectories of key river values and reporting whether these are in line with our 
expected/desired goals.  Melbourne Water’s Waterways and Biodiversity Team within 
Integrated Planning has a primary role in this.  Their information needs include: 

• How the current state of key values is being measured 

• How key value monitoring results are tracking towards the HWS targets 

Safety 

Safety has been a key consideration in designing the monitoring programs. Melbourne 
Water is responsible to ensure a safe workplace and seek ways to prevent unwanted 
events in relation to staff and contractors. Melbourne Water seek opportunities to 
eliminate, substitute and reduce through reviewing methodologies that are inherently 
more risky than identified alternatives, whilst still ensuring we address the key evaluation 
questions in the MERI Framework. Hazards and controls were rigorously identified for all 
waterway monitoring proposed in this MEP and these are recorded in a Waterway 
Monitoring Safety Risk Register, which is a Melbourne Water controlled document that 
will be reviewed annually. 

Key evaluation questions 

While a more comprehensive summary of the mid-term evaluation is outlined in the 
‘About this Rivers MEP’ section, the section below provides a brief overview. 
  
The current state (as at 2017) and target trajectory of each of the nine key values (birds, 
fish, frogs, macroinvertebrates, platypus, vegetation, amenity, community connection 
and recreation) are described in the 2018 HWS for each of the 69 sub-catchments in the 
region.  Monitoring of these key values must address key questions prescribed by the 
MERI Framework (Melbourne Water 2019): 
 

• KEQ 3:  What is the state of waterway values? 
• KEQ 3a:  To what extent are key values on the predicted trajectory? 

 
Comprehensive reporting against these questions for all values is expected towards the 
end of the HWS – at the end of 2026 (to allow data from 2025/26 to be assessed while 
allowing time for results to be incorporated into the preparation of the next regional 
strategy). 
 
A mid-term evaluation will be conducted at the halfway point, in 2022 (to include 
2021/22 data) to identify where there is a high chance that the key environmental values 
are not going to meet long term targets. This provides a warning or red flag that 
intervention in the form of modifying performance objectives may be required.  
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The table below provides a summary of the monitoring and evaluation approach for each 
of the environmental and social values, including monitoring methods, indicators, how 
often data will be collected and where, who is responsible for data collection, what the 
HWS 2018 baseline was based on, a summary of the approach to evaluation and 
additional data to support data analysis.    
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Table 64. Summary of approach for key values monitoring, evaluation and reporting  

Key Value Monitoring 
method  

Indicators Other 
information to 

support 
evaluation 

Monitoring 
frequency 

Monitoring 
locations 

Monitoring 
responsibility 

Baseline 
data 

Evaluation/ 
reporting 

Birds 

Field surveys 
through 
Birdlife 
Australia 
volunteers 
 
(existing 
survey 
technique) 
 
 

# species’ 
presence/absence ie 
richness index 
 

Abundance/ 
density of 
wetland birds 
 
Habitat use by 
birds (e.g. 
foraging vs 
roosting) 
 
eDNA may be 
trialled for cryptic 
and nocturnal 
species 

Quarterly 
counts 
. 

~200 Sites 
40 surveys 
required to 
record 90% of 
bird species 

MW Waterways 
and Biodiversity 
team to 
commission 
BirdLife to 
collect data 

September 
2017 – as 
reported in 
the HWS 

Review of trends at 
mid-term (end of 
2022, to include 
2021/22 data) and 
evaluation towards the 
end of strategy (end of 
2026, to include 
2025/26 data) 

 Fish 

eDNA 
 
(New survey 
technique) 

Species’ presence/ 
absence (observed/ 
expected) 

See HSMs, threat, 
condition and 
other contextual 
data within Fish 
section 

Two sampling 
seasons per 
year (autumn 
and spring) 
all sites by 
mid-term 

Proposed 40-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 

MW Waterways 
and Biodiversity 
team/ MW 
Applied 
Research team 
to commission 
consultants to 
collect data 

HSM 2018 
 
Baseline 
from 
monitoring  
data needs 
to be 
established  

HSMs and trend data 
used in rubric at mid-
term and end of 
strategy – refer to 
detail in Section. 
 

Live trapping 
 
(existing 
survey 
technique) 

Richness (ie 
Presence/absence) 

 

Population 
abundance, sex 
ratios, recruitment, 
body condition,  
 

See HSMs, threat, 
condition and 
other contextual 
data within Fish 
section 

TBC likely 
annual 

TBC range of 
high priority 
locations 
based on key 
species, 
habitat types 

MW Waterways 
and Biodiversity 
team 

September 
2017 – as 
reported in 
the HWS 
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Key Value Monitoring 
method  

Indicators Other 
information to 

support 
evaluation 

Monitoring 
frequency 

Monitoring 
locations 

Monitoring 
responsibility 

Baseline 
data 

Evaluation/ 
reporting 

Frogs 

eDNA 
(New survey 
technique) 
 
Frog Census 
(to 
potentially 
validate 
eDNA 
results) 

Species’ presence/ 
absence (observed/ 
expected) 

Frog Census 
records 

All sites 
sampled by 
mid-term 
2022 

Proposed 40-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 

MW Waterways 
and Biodiversity 
team/ MW 
Applied 
Research team 
to commission 
consultants to 
collect data 

To be 
established 
from 2020 
onwards 

Focus will be on 
reporting data rather 
than evaluation due to 
limited data 

Vegetation 
 

Refer to 
Vegetation 
Quality and 
Extent 
Conditions 
 

Vegetation Visions 
V2 
Vegetation Extent 
 

Detailed 
vegetation 
surveys 
Threat data 

Every 3-4 
years 

508 veg vision 
sites 
(includes 80 
detailed sites) 

MW Waterways 
and Biodiversity 
team 

To be 
established 
from 2020 

Vegetation quality 
(condition) data will be 
used to flag if targets 
are significantly off-
track and whether an 
evaluation is required. 

Macroinvertebrates 
 

Standard 
rapid bio-
assessment 
 
(existing 
survey 
technique) 

LUMaR (based on 
observed –to-
expected indices) 

See HSMs, threat, 
condition and 
other contextual 
data within 
Macroinvertebrate 
section 

At least 
annual (all 
sites in 
spring with 
around half 
sites in 
autumn as 
well) 

111 sites 
 

MW Waterways 
and Biodiversity 
team 

2017 – as 
reported in 
the HWS 

HSMs and trend data 
used in rubric at mid-
term and end of 
strategy – refer to 
detail in Section.  
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Key Value Monitoring 
method  

Indicators Other 
information to 

support 
evaluation 

Monitoring 
frequency 

Monitoring 
locations 

Monitoring 
responsibility 

Baseline 
data 

Evaluation/ 
reporting 

eDNA  
 
(new survey 
technique) 

LUMaR (based on 
observed –to-
expected) 

All sites 
sampled by 
mid-term 
2022 

Proposed 40-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 

MW Waterways 
and Biodiversity 
team 

To be 
established 
from 2020 
onwards 

Platypus 
 
 

Live trapping  
 
(existing 
survey 
technique) 

# HSM outputs 
(similar to 
population 
abundance) 

 

Population 
abundance,  

sex ratios, 
recruitment, body 
condition, genetic 
diversity, litter 
entanglement 

See HSMs, threat, 
condition and 
other contextual 
data within 
Platypus section 

All sites 
sampled over 
5 year 
timeframe 

15 locations, 
with 5-6 sites 
per location 
i.e. total 75-
90 
 

MW Waterways 
and Biodiversity 
team 

2017 – as 
reported in 
the HWS 

Platypus HSM and 
trend data used in 
rubric at mid-term and 
end of strategy to 
determine if 
significantly off-track 
and hence requires 
evaluation to 
understand why. 
 
 

eDNA 
 
(new survey 
technique) 

Presence/absence See HSMs, threat, 
condition and 
other contextual 
data within 
Platypus section 

All sites 
sampled by 
mid-term 
2022 

Proposed 40-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 

MW Waterways 
and Biodiversity 
team 

To be 
established 
from 2020 
onwards 

Platypus 
count  
 

Presence/absence TBC Weekly  Several 
reaches along 
Mid Yarra 
River 

APC – citizen 
science 

2017  
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Key Value Monitoring 
method  

Indicators Other 
information to 

support 
evaluation 

Monitoring 
frequency 

Monitoring 
locations 

Monitoring 
responsibility 

Baseline 
data 

Evaluation/ 
reporting 

(new survey 
technique) 

PlatypuSpot  
 
(existing 
survey 
technique) 

Presence na Ad hoc Ad hoc 

 

CESAR – citizen 
science 

2017  

Amenity 
 

MW 
perceptions 
survey 

 

(under 
review) 

‘satisfaction with 
waterways’ in 
relation to amenity 
related activities  

+ TBC 

TBC Currently 
every 2 years 

Currently 
2,000 
respondents 

Land & 
Collaborative 
Planning 

2017 – as 
reported in 
the HWS 

Reporting at mid-term 
and end of strategy 
 
Evaluation methods 
TBC 

Community 
Connection 

MW 
perceptions 
survey 

 

(under 
review) 

‘satisfaction with 
waterways’ in 
relation to 
community 
connection activities 

+ TBC 

TBC Currently 
every 2 years 

Currently 
2,000 
respondents 

Land & 
Collaborative 
Planning 

2017 – as 
reported in 
the HWS 

Reporting at mid-term 
and end of strategy 
 
Evaluation methods 
TBC 

Recreation 
MW 
perceptions 
survey 

 

(under 
review) 

‘satisfaction with 
waterways’ in 
relation to 
recreational 
activities 

+ TBC 

Recreational 
water quality data 

Currently 
every 2 years 

Currently 
2,000 
respondents 

Land & 
Collaborative 
Planning 

2017 – as 
reported in 
the HWS 

Reporting at mid-term 
and end of strategy 
 
Evaluation methods 
TBC 
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Using eDNA to monitor key values 

Trace DNA from animals in the water (e.g. hair, scales, mucous, faeces, skin), can be 
extracted from water samples, amplified in a laboratory and DNA sequences analysed to 
identify species that are present, including a broad estimate of their abundance. Genetic 
material can be detected from all life stages, including juveniles and eggs. Whilst eDNA 
has many advantages, it won’t completely replace the need for traditional surveys (e.g. 
live trapping), that provide additional information such health, sex, age and genetic 
integrity of animals.  
 
Melbourne Water has invested in projects aimed at developing eDNA methods since 2012 
to understand the potential benefits and limitations of eDNA detection technologies. The 
research has highlighted the sensitivity and cost efficiency of eDNA for monitoring 
wildlife compared with traditional methods, as well as other benefits including being able 
to survey locations that previously could not be surveyed by traditional approaches.  
 
The research culminated in a large-scale eDNA metabarcoding study (termed AquaBlitz) 
at ~340 sites throughout Melbourne’s catchments in 2017/18 targeting fish, amphibians, 
decapods, birds, platypuses and other vertebrate species that live in and around 
waterways.  
 
The aim of an eDNA monitoring program for key values surveillance is to i) provide 
status updates on key values (platypuses, fish, frogs and potentially waterbirds and 
macroinvertebrates), and (ii) determine whether a change in distribution (or site 
occupancy) has occurred between reporting periods.  
 
Metrics that could be reported include; presence/absence of key values in each sub-
catchment, native/invasive species richness overall and for each group (fish, frogs, 
waterbirds) for each sub-catchment, and site occupancy (proportion of sites where 
present) in each sub-catchment. Other metrics may include the probability of detection 
within sub-catchments based on sampling and HSMs, as well as using the eDNA data to 
validate the HSMs.  
 
At this stage the focus will be on monitoring fish, platypus and frogs with the potential to 
capture data on birds and macroinverterbates in the future. Once samples have been 
collected they can be re-analysed with different primers to target specific species or 
groups of animals.  
 
A framework has been developed to determine the frequency of sampling and number of 
sites within each of the 69 HWS sub-catchments that enables effective reporting on the 
status of key values necessary for the MERI framework. The sampling strategy aims to 
provide a high level of confidence in the presence/absence of key values, as well as 
providing an indication of whether there has been an increase or decrease in their 
distribution between reporting periods (e.g. mid-term and end-of-strategy review 
periods).  
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To undertake a robust sampling design, Melbourne Water commissioned Monash 
University and EnviroDNA to develop an eDNA sampling strategy (Tingley et al 2020). 
The survey allocation method was based on existing habitat suitability models (HSMs) 
for fish, macroinvertebrates, and platypus. The main focus was to achieve a moderate to 
strong statistical power of detecting changes in the proportion of occupied sites (i.e. 
‘occupancy probability’) for most target fish, macroinvertebrates and platypus between 
5-yr periods while working within budget constraints.  
 
A stratified random sampling approach was used to balance surveying detection 
hot/cold-spots among taxa. (ie didn’t bias high quality or degraded sites). A number of 
different combinations of sampling sites and sampling frequencies (over a 5 years 
period) were explored that were constrained by budget. The resulting sampling design 
will provide statistical power greater than 0.8 for detecting a change of 40% or more i.e 
There will need a difference of 40% in presence/absence for the change to be considered 
significant.  The total number of sites across the region based on this design is 3443 
which ranges from 20-80 sites per sub-catchment (see Figure 14 and Table 65Table 64) 
.  
 
There were limitations that restricted the number of sites in many sub-catchments to 
less than the ideal number. The main factors which needed to be taken account were: 

- ‘public accessibility’ of sites (including safety considerations)  
- likelihood of “permanent water” throughout the year.  
- Sites were also restricted to a minimum distance between sites to 1 km (although 

this could be relaxed in some instances to increase the number of sites).  
- Returning to the aquablitz sites 

 
Applying these criteria, only 15 of the 69 sub-catchments contained the full number of 
required sites and in many it was less than 50% of the recommended sites. For these 
sub-catchments it is recommended that all sites are resampled on a second occasion 
during the sampling period. For the remaining sub-catchments (16), the sites will be 
resampled in a random manner. Further investigation into additional sites for sub-
catchments which were very limited should be undertaken as sampling is rolled out (e.g. 
gaining permission from private landowners).  
 
Given the nature of the species samples is required in spring and autumn seasons. It is 
also recommended that the total number of sites be spread over 2 seasons to allow for 
variations in flows between years i.e. all sites are sampled over a 2 year period providing 
data for 2 autumn and 2 spring seasons. If sampling begins in Autumn 2021 and finishes 
in Spring 2022 data will be available for the mid-term review of the HWS. The sampling 
design should be reviewed at the end of the HWS to decide whether sampling should be 
spread more over longer time periods (e.g. rolling program over 4-5 years) and whether 
the number of sites is adequate. 
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Figure 14. Location of proposed eDNA monitoring sites for the ‘bronze’ sampling plan (refer to 
detailed report in Tingley et al 2020) 

 

Table 65. Summary of eDNA sampling design per sub-catchment  

Sub-catchment Required 
number of 
sampling 
sites  

Sites 
selected 

Number 
repeat 
sites 

Total 
number 
of sites 

Bass River 40 21 19 40 

Bayside  12 12 24 

Blind Creek 27 10 10 20 

Boyd Creek 80 1 1 2 

Brushy Creek 40 16 16 32 

Bunyip Lower 40 40 0 40 

Bunyip River Middle and Upper 80 28 28 56 

Cardinia, Toomuc, Deep and Ararat Creeks 60 52 8 60 

Cherry Main Drain 40 25 15 40 

Corhanwarrabul, Monbulk and Ferny Creeks 60 48 12 60 

Dalmore Outfalls 60 9 9 18 

Dandenong Creek Lower 40 40 0 40 

Dandenong Creek Middle 40 40 0 40 

Dandenong Creek Upper 80 10 10 20 

Darebin Creek 60 30 30 60 
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Deep Creek Lower 40 6 6 12 

Deep Creek Upper 80 16 16 32 

Diamond Creek (Rural) 60 42 18 60 

Diamond Creek (Source) 27 11 11 22 

Emu Creek 27 5 5 10 

Eumemmerring Creek 40 40 0 40 

French and Phillip Islands 60 7 7 14 

Gardiners Creek 60 39 21 60 

Jacksons Creek 20 20 0 20 

Kananook Creek 60 29 29 58 

King Parrot and Musk Creeks  7 7 14 

Koonung Creek 80 12 12 24 

Kororoit Creek Lower 40 40 0 40 

Kororoit Creek Upper 27 6 6 12 

Lang Lang River 60 21 21 42 

Laverton Creek 40 13 13 26 

Lerderderg River 20 15 5 20 

Little River Lower 40 17 17 34 

Little River Upper 40 21 19 40 

Little Yarra River and Hoddles Creek 60 32 28 60 

Lollypop Creek  5 5 10 

Maribyrnong River 60 27 27 54 

Merri Creek (Rural and Forested) 60 11 11 22 

Merri Creek (Urban) 60 44 16 60 

Moonee Ponds Creek 27 27 0 27 

Mornington Peninsula North-Eastern Creeks 80 16 16 32 

Mornington Peninsula South-Eastern Creeks 60 21 21 42 

Mornington Peninsula Western Creeks 80 49 31 80 

Mullum Mullum Creek 60 29 29 58 

Olinda Creek 60 34 26 60 

Parwan Creek 27 8 8 16 

Plenty River (Source) 60 7 7 14 

Plenty River Lower 60 44 16 60 

Plenty River Upper 80 18 18 36 

Skeleton Creek 40 25 15 40 

Steele Creek 40 13 13 26 

Steels and Pauls Creek (Rural) 40 19 19 38 

Steels and Pauls Creek (Source) 27 2 2 4 

Stony Creek 40 16 16 32 

Stringybark Creek 60 15 15 30 

Tarago River 80 55 25 80 

Taylors Creek 27 16 11 27 

Toolern Creek 80 6 6 12 

Watsons Creek 60 14 14 28 
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Watts River (Rural) 40 24 16 40 

Watts River (Source) 80 22 22 44 

Werribee River Lower 40 32 8 40 

Werribee River Middle 60 28 28 56 

Werribee River Upper 27 14 13 27 

Woori Yallock Creek 60 56 4 60 

Yarra River Lower 60 49 11 60 

Yarra River Middle 60 12 12 24 

Yarra River Upper (Rural) 60 60 0 60 

Yarra River Upper (Source) 60 23 23 46 

     

TOTAL 3443 1622 915 2537 
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Using Habitat Suitability Models in evaluation 

The development of Habitat Suitability Models (HSM’s) has been a collaboration between 
researchers at Melbourne University (Waterways and Ecosystems Research Group) and 
Melbourne Water staff. HSM’s are spatially-explicit quantitative ecological models that 
predict the likelihood of particular aquatic values being present in any stream reach 
across the Port Phillip and Westernport region. In conjunction with Zonation software, 
the benefits of various management actions based on HSM predictions helped determine 
priorities in the Strategy. More specifically, HSMs predict the probability of a family or 
species presence (or absence) at a particular location using environmental 
characteristics like stream flow, temperature, extent of streamside vegetation, and levels 
of catchment urbanisation. HSM’s were also used in the HWS to support quantitative 
target setting for macroinvertebrates, fish and platypus. The development and use of the 
models has been described in Chee et al (2018), Coleman et al (2018), Melbourne Water 
HWS resource Document (2020) and Chee et al (2020). 
 
Whilst we will be collecting information on the status of key environmental vales through 
ongoing surveillance and other key value monitoring programs outlined in the Rivers 
MEP, because it can take several years for the full benefits of certain management 
actions to be realised (e.g. the time it takes for streamside vegetation to mature), these 
monitoring programs do not tell us about the likely long-term benefits of our waterway 
management investment during the life of the strategy. Importantly, the HSMs can 
complement information from our ongoing monitoring programs by providing predictions 
of the likely long-term benefits of our collective management actions across the region in 
the context of future urban growth and climate change. Accordingly, we propose that the 
models will be re-run in 2022 and 2026 to assist in evaluating progress towards the long 
term key value targets for fish, platypus and macroinvertebrates. This will involve 
updating assumptions in the model around climate change, urban development and all 
mitigation measures. The models will also be able to show specific areas which are 
predicted to improve as a result of recent works and which areas are showing a probable 
decline due to unmitigated threats (e.g. urban development). These predicted changes 
are described below as either a ‘gross benefit’ or a ‘net benefit’ for their use in an 
evaluation rubric (Table 66). 

Gross benefit – predicted long term changes in habitat suitability (for each key value as 
a whole i.e. macroinvertebrates, fish or platypus) from works or changes to condition 
(e.g. increases in untreated impervious cover) which have occurred over the life of the 
strategy. This will give an understanding of the likely benefit of works on the key value 
or possible threats (eg urban development).  It provides an understanding of the 
expected benefits of works but does not take into account long term projected changes 
in climate and urban growth. 
 
Net benefit – predicted long term changes in habitat suitability (for each key value as a 
whole i.e. macroinvertebrates, fish or platypus) from works or changes to condition (e.g. 
increases in untreated impervious cover) which have occurred over the life of the 
strategy, taking into consideration likely future urban growth and climate 
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change predictions under the 50 yr HWS scenario. This will give an indication of 
whether we are still on-track to meeting the long term targets.    
 

In updating the model parameters the following key assumptions should be reviewed, 
including those relating to urban growth and climate change under the business as usual 
future (BAUF): 

- Is the long term assumption around the effectiveness of Attenuated 
imperviousness (AI) reduction through our efforts to manage stormwater still 
valid?  

- Is the long term assumption about the feasibility of increasing Attenuated forest 
cover (AF) to 20m either side of priority stream reaches still valid? 

- Are the climate change predictions of a warmer and drier future appropriate? Are 
there new climate change projections and further modelling scenarios that should 
be considered?  

- Are the long term predictions of the benefits of fishways sound? 

Table 66 shows how modelling results feed into the evaluation process for the sub-
catchment and catchment scale. The criteria will be combined with trends from 
monitoring data for each of the instream values and is described in detail in each of the 
relevant sections.  

Table 66. Overview of how HSM outputs will be used to assess progress towards long term key 
value target at the sub-catchment and catchment scale using length weighted averages 

Performance 
rating 

Performance criteria / evidence 

On-track to 
achieving long term 
target 

Sub-catchment or catchment length weighted average predictions from HSMs in 50 yrs 
(based on expected future works and environmental conditions) (ie net benefit)  are 
the same rating as the target score 

Slightly off-track to 
achieving long term 
target 

Sub-catchment or catchment length weighted average predictions from HSMs in 50 yrs 
(ie net benefit) (based on completed works) have dropped a rating (ie from moderate 
to low)  

High chance that 
long-term targets 
will not be met  

Sub-catchment or catchment length weighted average predictions from HSMs in 2022 
(ie gross benefit) (based on completed works) have dropped below the HWS baseline 
rating (ie dropped from a moderate to a low) 

And 

Sub-catchment or catchment length weighted average predictions from HSMs in 50 yrs 
(ie net benefit) (based on expected future works and environmental conditions) have 
dropped to a lower rating (eg from high to moderate) 
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Macroinvertebrates 

There are thousands of aquatic macroinvertebrate species (‘waterbugs’) in 
rivers, wetlands and estuaries across the region, including many types of 
aquatic insects, worms, snails, mites and crustacean. Aquatic 
macroinvertebrates are important for ecological processes and the 

composition of aquatic macroinvertebrate communities is often used to assess the health 
of waterways – with some species tolerant of waterway degradation and others sensitive 
to degradation e.g. changes in flow, water quality and habitat. In the HWS, 
macroinvertebrate values and responses to potential management actions under future 
urban growth and a changing climate, has been evaluated using Habitat Suitability 
Models (HSMs) predictions for 59 aquatic macroinvertebrate families. These HSMs take 
advantage of over 20 years of biological survey data collected by Melbourne Water 
across hundreds of sites in the Port Phillip and Westernport region.  
 
For example, streamside vegetation and instream habitat management, maintenance of 
natural streamflows, effective management of urban and rural runoff, and addressing 
point sources of pollutants, all contribute to improving environmental conditions to 
support macroinvertebrate communities.  
 

As outlined in a discussion paper completed as background to the Rivers MEP (WERG 
report Technical Report 19.7 Chee et al 2020), macroinvertebrates are “the only 
instream key value that is clearly linked to and has sufficient granularity to permit 
reliable inference of stream health and function. We therefore argue that 
macroinvertebrates should be a primary focus of long-term broad-scale and intervention 
monitoring”.  

The section below outlines the approach to broad-scale surveillance monitoring for 
macroinvertebrates. Knowledge gaps, research and intervention monitoring activities 
associated with macroinvertebrates are outlined in Part D.  

Monitoring objectives 

The objectives for broad-scale monitoring of macroinvertebrates include:  

1. Provide an ability to report status of instream values in all 69 HWS sub-
catchments of the region – including rare and threatened species. 

2. Track trajectories of change in stream ecosystem health (current using 
macroinvertebrates) over time.  

3. Track trajectories of change in critical background conditions (i.e. temperature, 
discharge depth, antecedent runoff, stormwater, vegetation and instream 
barriers) that influence instream values (and are included in the habitat suitability 
models). 

4. Assess macroinvertebrate responses to climate change, and if those responses 
differ for reference streams, streams subject to agricultural impacts, streams 
subject to urban impacts, streams subject to flow regime modification.  
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5. Assess macroinvertebrate responses to management interventions in the strategy 
specifically the stormwater and vegetation performance objectives.  

6. Reporting attainment of SEPP macroinvertebrates objectives 

In addition to these objectives, there is a need for continual testing and refinement of 
the Habitat Suitability Models for macroinvertebrates that are used to predict the current 
status across all stream reaches, as well as the likely long-term benefits of implemented 
works that may take several years for benefits to be realised. 

Indicators  

A new index known as LUMaR (Land Use Macroinvertebrate and Response index) was 
developed for the Melbourne region and used in the HWS for setting the long-term 
targets. LUMaR combines an Observed/Expected ratio of macroinvertebrate families with 
taxon-sensitivity weightings. Further explanation of the derivation of the index can be 
found in “LUMaR: a sensitive macroinvertebrate index of stream condition combining 
observed:expected ratios and sensitivity weightings” by Walsh (in prep). LUMaR is a 
more applicable measure of stream condition than previously used indexes such as 
SIGNAL, SIGNAL2 and AUSRIVAS as it has greater sensitivity to moderate levels of 
degradation and better accounts for the variation in expected species across the region 
(e.g. there is significant differences in expected species between the west and east rivers 
due to rainfall patterns).  
 
The LUMaR score can be calculated for monitoring data and is also an output of the 
HSMs. The following metric was used in the HWS for interpreting LUMaR. 
 
Table 67. Rating scale used in the HWS to categorise sites according to their macroinvertebrate 
LUMaR scores 

Rating Description LUMaR 
categories 

Very High All or almost all macroinvertebrate taxa are predicted to be 
present, indicating very good stream health 

0.7 – 1.0 

High Most macroinvertebrate taxa are predicted to be present, indicating 
good stream health 

0.5 – 0.7 

Moderate Some macroinvertebrate taxa are predicted to be present 
indicating moderate stream health 

0.3 – 0.5 

Low Low number of macroinvertebrate taxa are predicted to be present, 
indicating poor stream health 

0.2 – 0.3 

Very low Very low number of macroinvertebrate taxa are predicted to be 
present, indicating very poor stream health 

0.0 – 0.2 

 
In addition to LUMaR we need to track distribution and potentially abundances of rare 
and threatened species such the Dandenong/Sherbrooke amphipods, the Kallista 
stonefly, and the Donna Buang stonefly. 
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Also, to report against SEPP objectives the SIGNAL index will be used. 
 

Data Collection  

Field sampling 

How - 
Macroinvertebrate sampling currently determines the absence/presence of 
macroinvertebrate families. The standard rapid bioassessment protocol (EPAV publication 
604 (1998) and 604.1(2003)) is used for collection of either riffles or pool edges, and 
either in autumn (Feb–Jun) or spring (Sep–Dec).  Each survey sample from a site 
combines the data from a pair of samples: sample-pairs could be combinations of riffle 
and edge samples collected in spring or autumn. The approach includes preserving 
unsorted samples in the field and sorting and identifying to family in the laboratory. The 
University of Melbourne have recently developed and successfully trialled molecular 
identification to species level in parallel with traditional morphological identification 
under a microscope. We will move to this method as it provides species level information 
that is critical for biodiversity assessments and likely to be more sensitive to detecting 
changes in macroinvertebrate communities. 
 
Where - 
While a detailed outline of the site selection methodology is outlined in Walsh (2020; 
unpublished report) the approach is summarised below: 
 
An unbiased statistical method was used to select sites from a gradient of primary 
environmental conditions (described below) balanced with the desire to preserve existing 
long-term sites. 
 
Sites in headwater stream reaches (i.e. recently mapped headwaters) have not been 
included as most of these reaches require different sampling approaches to standard 
macroinvertebrate sampling methods (refer to emerging/complementary measures 
section for future sampling options). 
 
The predictor variables in the HSMs were used in the stratification process i.e. 
attenuated imperviousness (AI), attenuated forest cover (AF), and mean annual 
discharge (MAQ). These major gradients were classified into 4 ‘bins’ (Table 68) based on 
an understanding of biological responses to each variable. The length of stream in each 
bin was used to select sites from as many combinations of bins as possible (to minimise 
multicollinearity e.g. to ensure sites sufficiently covered the full range of possible 
conditions for each of the gradients). Sites were then selected from existing long-term 
monitoring sites. 
 
Existing or new sites were also selected to allow a robust assessment of responses to 
two primary management actions: a) revegetation activities and b) integrated water 
management in urban areas. This approach effectively combines broad scale surveillance 
with a long-term intervention monitoring program.  
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Finally, the spread of all samples across the combination of bins was assessed and a 
small number of additional sites in unrepresented bin combinations were selected. A 
total of 120 sites across the region have been selected (see Appendix 3 for a full list of 
site information). This includes 111 sites that have already been samples and 9 sites 
that are yet to be sampled. Figure 15 shows the location of sites across the region and 
Table 69 summarises the monitoring program.  
 
Table 68. Ranges of attenuated imperviousness (AI), attenuated forest cover (AF), and 
mean annual discharge (MAQ) used to classify sites into ‘bins’ (class_ai, class_af and 
class_maq, respectively) to assess the spread of proposed sites across the three 
gradients.  

Value AI AF MAQ 

1 <0.5% >80% >300 mm 

2 0.5-2% 50-80% 200-300 mm 

3 2-5% 20-50% 100-200 mm 

4 >5% <20% <100 mm 

 
When - 
Sites will be sampled at least annually (all sites in spring with around half the number of 
sites in autumn due to dry conditions). This is based on the power analysis conducted by 
Walsh and Chee (2019) which estimated four samples over time should provide power 
(i.e. type II error rate) of 80% for an effect size of 0.15 change in LUMaR scores. It is 
therefore reasonable to expect if sites are sampled annually over five years, or every 
two years over a decade, trends resulting in a shift in condition across condition classes 
(that are in bands of ~0.15) should be detectable at each site (Table 67). It is expected 
that historical data collected prior to the HWS 2018 is used in developing trends. 
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Figure 15. Fixed macroinvertebrate monitoring site locations. Reaches identified as priorities for 
revegetation works from 2020 to 2023 (blue lines) and reaches with potential impacts from urban 
development (red lines).  

 
Table 69. Summary of macroinvertebrate monitoring 

Monitoring 
method 

Where 
monitoring 
is required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage 
and access 

Based on the 
Standard rapid 
bio assessment 
protocol with 
modifications 
(EPAV 
publication 604 
(1998) and 
604.1(2003)) 

120 sites 
(refer to 
Figure 15) 

Spring and 
Autumn 
annually.  
Absence of 
water may 
prevent 
sampling at 
some sites in 
some years. 

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 

 

Opportunistic 
data from 
Waterwatch 

HSM outputs   

 

Monitoring 
site trend data 

Melbourne 
Water bug 
database.  

Currently not 
in compliance 
with the 
DataVic 
access policy - 
Only 
accessible by 
MW 

Threatened 
species 
monitoring 

(combination of 
traditional 
survey and 
eDNA methods) 

Reaches 
with known 
populations 
of 
threatened 
species.  

At least at the 
start, mid-
term, and end 
of HWS 
period.  

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 

 

Baseline 
survey to be 
conducted at 
start of 
strategy 
period 

Melbourne 
Water bug 
database 
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Evaluation - data analysis and reporting 

Annual evaluation and reporting  

The LUMaR index will be reported on the HWS website and updated annually with new 
data for all monitoring sites. A trend line will be included for sites which contain suitable 
data to present a reliable trend. We consider site data suitable for the plotting of a trend 
line if sites contain six or more LUMaR scores and there are no large or unexpected 
changes in LUMaR scores over time. Trend lines will be fitted using the ‘lowess’ scatter 
plot smoothing function (with f=0.75, iter=4) (Cleveland, 1981) in R (R Core 
Development Team, 2018). It is considered the most appropriate method as it robustly 
fits a smoothed curve without prior assumptions about the shape or form of the curve. 
Sites will be categorised into different rating categories according to its LUMaR values 
(Table 70). This list will be reviewed annually. Triggers will be used to escalate reporting 
of significant changes in LUMaR scores. For example, if the trend line falls below one of 
the LUMaR thresholds (e.g. from high category to moderate) then the site will be 
highlighted in the annual report and presented to the RLG for a management response. 
This approach is in line with Melbourne Water board risk appetite reporting and the Price 
Submission outcome reporting.  

The HWS website will also report attainment with SEPP macroinvertebrate objectives on 
a regular basis. (SEPP – State Environment Protection Policy) 

Table 70. List of sites which will be used for reporting trends and their current LUMaR rating. 
Potential future site codes may change and will be determined by the actual sampling location. 
*sites associated with the Little Stringybark Creek project. Δ sites associated with the Sunbury 
stormwater management intervention project.  

 High or very high Moderate  Low or very low  
Ready for 
reporting trends 
now 

ALD-2608-1 
ARE-1485-5 
ARM-3948-0 
DBS-363-4* 
FEH-4184-3 
JKS-470-7 

LYR-722-3* 
OLN-905-2* 
SAS-191-2* 
YAR-3628-7 

JKN-40043-5 Δ 
MRB-130438-9 Δ 
MRB-134002-4 Δ 

BRS-1472-0* 
DNG-7957-4 
FER-647-5* 
TOO-4335-9 

Will be ready in 
2-3 year’s time 
 
 

BNY-2838-1 
BNY-12470-3 
BNY-69016-6 
CCK-4955-9 
DNG-173-5 
MAI-1320-2 
OSH-8613-3 
PLE-2190-0 
SHE-1665-6 
STV-3149-0 

YAR-112355-4 

ART-10382-8 
BOY-13537-3 Δ 
DPW-86064-0 Δ 

LNG-16600-6 
MCM-5970-4 
MRI-21989-1 
PLE-31728-8 
WAY-3096-0 

WER-132736-7 
YAR-223519-5 

YAR-275352-4 
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Potential future 
sites (not 
categorised by 
LUMaR score) 
 
 

ANS-1611-6 
BAR-1063-1 
BAS-5864-8 

BNY-24764-5 
BOL-1246-0 Δ 
BOL-9615-0 
CCK-1538-8 

CHA-1268-7 Δ 
CMT-828-5 

DBS-810-7 * 
DIY-5232-7 

DNG-23690-8 
DNG-31881-0 

DPW-21923-5 Δ 
DPW-28678-5 Δ 
DRB-11398-5 
EAT-1703-6 

EMU-1728-2 Δ 
EMU-14206-0 Δ 
EMU-16701-9 Δ 
EMU-18372-1 Δ 
GDM-4024-6 
GIS-1105-4 Δ 
GYR-1085-2 Δ 
JKN-11194-1 

JKN-14526-1 Δ 
JKN-28603-7 Δ 
JKN-34269-0 Δ 

KPR-2752-1 
KRT-7547-7 

KRT-13267-6 
KRT-26894-1 
LER-15139-6 

LIS-69-1 * 
LIS-453-6 * 

LNG-36916-2 
LSN-150-4 * 

LSS-96-6* 
LTL-38495-3 
LTL-41406-0 

MAM-1366-8 Δ 
MCR-4346-0 
MMC-3774-3 
MNB-652-0 

MNB-2865-3 
MNZ-1052-1 

MOO-11187-1 
MRI-7348-8 

MRI-19512-3 
PLE-35389-6 

PRW-13674-0 
PYK-1571-7 
PYR-6295-2 
REI-3857-8 
RID-7985-2 
SKE-7360-6 

SLW-1887-7 
STK-662-6 

TAR-17171-8 
TAR-22274-5 
TAR-27971-6 
TAY-2412-2 

TLN-10270-8 
WER-6032-7 
WER-9883-4 

WER-35190-4 
WOY-2934-8 
WOY-8964-3 

WOY-36444-8 
WTS-8283-7 
WTT-5906-1 

YAR-215620-0 
CDC-10600-0 
WER-6959-8 
I8D-1486-0 
KJP-2645-3 

LER-23492-2 
LOL-11922-8 
PYK-2814-1 
I8U-1467-2 

WER-29212-5 
 
 

 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQ is: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory?  

The process for the mid-term evaluation for all environmental values is outlined in the 
introduction to Part B. But essentially, sub-catchments (or entire catchments) where 
there is a high chance that the long term targets will not be met will be flagged. These 
sub-catchments will then be prioritised to determine which ones require an evaluation to 
better understand what is driving a downward trajectory of the value and what can be 
done to improve the situation. Table 71 outlines the triggers which will be used to 
ascertain whether the long term targets are on track or not. 

Analysis will combine long-term site data with outputs of the HSMs and information on 
threatened species. Section 0 explains in more detail how the HSMs will be used to re-
run to assist in this analysis. Trends from the monitoring site data need to be 
categorised as increasing, stable or decreasing. The method to determine this still needs 
to be explored and documented.  
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Where sub-catchments do not have monitoring sites, the evaluation will need to be 
based solely on HSM results and threatened species monitoring (if required). When eDNA 
data is available (see below), the same criteria will be adopted for other values with 
eDNA data e.g. Range of distribution is stable, increasing or decreasing.    

Table 71. Rubric for macroinvertebrates for assessing performance against long term HWS targets 
(at sub-catchment and catchment scales) 

Performance 
rating 

Performance criteria / evidence 

On-track to 
achieving long 
term target 

Length-weighted average predictions from HSMs in 50 yrs (based on expected 
future works and environmental conditions) (i.e. net benefit) are the same 
rating as the target score 

And Most sites show a stable or increasing trend in LUMaR and Threatened 
species distribution is stable   

Slightly off-track 
to achieving long 
term target 

Length weighted average predictions from HSMs in 50 yrs (net benefit) (based 
on completed works) have dropped a rating (i.e. from moderate to low)  

And Most sites show a stable or decreasing trend in LUMaR Or Threatened 
species distribution is declining   

High chance that 
long-term targets 
will not be met  

Length weighted average predictions from HSMs in 2022 (based on completed 
works i.e. gross benefit) have dropped below the HWS baseline rating (e.g. 
dropped from a moderate to a low) And Length weighted average predictions 
from HSMs in 50 yrs (based on expected future works and environmental 
conditions i.e. net benefit) have dropped to a lower rating (e.g. from high to 
moderate) 

And All sites show a decreasing trend in LUMaR And Threatened species 
distribution is declining   

 
Understanding why -  
If long term targets are off-track then the following analysis should be undertaken to 
understand why. Based on the HWS conceptual model and the HSM for 
macroinvertebrates, the following lines of enquiry regarding condition and on-ground 
actions should be pursued: 
 
Conditions / threats -  
- Is vegetation condition declining? 
- Have we experienced extreme conditions? e.g. drought, bushfires.   
- Has urbanisation significantly increased and been unmitigated? 
- Has there been any learnings from research or intervention monitoring?  
- Are assumptions around the future changes to environmental conditions (e.g. in the 
HSMs) correct? e.g. urban growth and climate change scenarios. 
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Analysis of progress towards the following performance objectives are of particular 
relevance for macroinvertebrates: 
- Improvement to flow conditions (water for environment POs) 
- Vegetation establishment and maintenance (vegetation related POs)  
- Stormwater management (Stormwater POs) 
 
A review of the surveillance monitoring strategy including methods and network design 
should be considered to determine if it is providing the right level for evaluation 
purposes.  

 

Final evaluation  

Similar to the mid-term evaluation, the final evaluation will also endeavour to 
understand why targets are off-track and may focus on sub-catchments which are 
slightly off-track in addition to those which are significantly off-track. 

To be confirmed post mid-term evaluation but should also include an assessment of 
climate change impacts, reassessment of the HSMs, and analysis of critical background 
conditions. 

Emerging and complimentary monitoring methods  

eDNA Sampling 

While the eDNA techniques are proving successful for some species e.g. platypus, fish 
and frogs, methods for macroinvertebrates are still in development and not sufficiently 
mature for immediate application. Fortunately, the eDNA samples collected for other key 
environmental values have the potential to be stored and retrospectively screened once 
methods have been established if water sampling alone is deemed sufficient for aquatic 
macroinvertebrates. 
 
At present there remain technical challenges related to identification, amplicon choice 
and off-target amplification (Hajibabaei et al. 2019). Similarly, there may need to be 
refinement of sampling methods that are more targeted towards benthic habitats of 
macroinvertebrates, rather than simply sampling the water column. Melbourne Water 
has invested in research to further understand eDNA methods for macroinvertebrates, 
and this is an active area of research overseas. Importantly, macroinvertebrates have 
been incorporated into the eDNA sampling framework (Tingley et al 2020) which was 
based on HSMs.  
 
Further information is provided in the Introduction to Part B on the proposed sampling 
strategy for eDNA for surveillance of key values which in the future could include data 
for macroinvertebrates. 
 

Measures of stream functions and processes 

Ideally, assessments of stream health and function should also be based on 
measurements of functional indicators such as the rate or potential of an ecosystem 
processes (Young & Townsend 2009; Imberger et al. 2010). Example measures of 
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ecosystem function include metabolism (rates of primary production and respiration), 
rates of organic matter breakdown, and other processes involved in nutrient cycling (e.g. 
denitrification rates). These indicators provide integrated measures of ecosystem 
processes across larger spatial and temporal scales and trophic levels (Imberger et al. 
2010; Chauvet et al. 2016). Measures of stream functions and processes are however, 
not commonly incorporated into stream monitoring programs. A rare exception is 
Healthy Land & Water’s monitoring program used to develop South East Queensland’s 
catchment and waterways’ Report Card. Their methodology for waterways monitoring 
includes a measure of benthic metabolism (rates of primary production and respiration 
occurring at, and just below, the sediment-water interface) (HLW 2018).  

The MERI for streams discussion paper (Walsh, C and Yung, YE 2019) outlines various 
options and barriers for assessing stream function and processes. Their potential for use 
should be re-evaluated periodically for example when the MEP is reviewed. 

 

Monitoring health of headwater streams 

The following research project through the Waterways Research Project is underway:  
 
Understand the role of small headwater streams (‘zero order’ streams) in urbanizing 
catchments for supporting waterway health (Project D1). Through a literature review and 
preliminary study of 10 representative streams located across the broad physiographic 
gradient of the Melbourne region; this project will deliver a new hydrologic foundation 
which will facilitate our understanding of the ecology and water quality benefits of 
headwater streams and may provide the basis for the identification of opportunities to 
protect and restore headwater streams as part of the mid and end of strategy reviews. 
 
 

https://hlw.org.au/report-card/
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Fish  

Fish play an important role in waterways; they are usually near the top of 
the aquatic food chain and provide food for people and some birds. In 
addition to their intrinsic value, their recognition as a key value also 
extends to the importance of some native recreational fishing species such 

as Macquarie perch, Murray cod and river blackfish. A conceptual model for fish as a key 
value was developed representative of the current scientific understanding at the time of 
strategy development (Alluvium, 2017). 
 
Along with Platypus and macroinvertebrates, fish were assessed using quantitative 
ecological models; Habitat Suitability Models (HSMs). Estimated native fish richness was 
derived from the models for 13 native fish species (these are the species for which there 
is adequate data to model). Whilst 13 species is not a complete representation of the 
native fish species in the MW region, it was considered a reasonable representation of 
the habitat value of various stream reaches across the region for native fish. 
 

Monitoring objectives 

The following primary objectives for broad-scale monitoring to address HWS MERI 
requirements include:  

• Assess progress towards the HWS targets at the sub-catchment and catchment scale 

• Regularly assess/report the status of fish populations at priority locations  

• Develop a better understanding of fish health at key locations by targeting particular 
species and key questions 

Indicators  

In the HWS 2013, fish status was determined using a combined score of observed over 
expected and nativeness. Due to the difficultly in developing the expected list of species 
at a fine spatial scale, it was decided that a simpler native fish richness indicator would 
be preferable for the HWS 2018. This index can also be readily generated from the 
outputs of the HSMs. The sum of species occupancy probabilities at a site can reflect the 
expected number of species present, and hence is a good estimator of species richness 
(Calabrese et al. 2014). Table 72 outlines the ratings used for setting targets in the 
HWS. 
Rating  
 
 
 
 
 
 
Description Stacked 
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Table 72. Fish status metric (noting the description of low and very low does not readily apply to 
headwater streams which typically have naturally low species richness) derived from the HSMs 

Rating Description Sum of species 
occupancy 
probabilities 

Very High All or almost all native freshwater species recorded in the 
catchment likely to be present 

> 4 

High Most native freshwater species recorded in the catchment likely to 
be present 

3 – 4 

Moderate About half the native freshwater species recorded in the 
catchment likely to be present 

2 – 3 

Low Few freshwater native species recorded in the catchment likely to 
be present 

1-2 

Very low Very few or no native freshwater species recorded in the 
catchment likely to be present 

< 1 

 
categories 
There are a number of other indicators / metrics which are also useful for understanding 
the status of fish populations and these are outlined in Table 73 below. Additional 
measures outlined in the discussion paper developed for fish (Bond et al 2020) include 
measures around length, weight, sex and disease. Metrics used for the Victoria native 
fish report card (https://www.nativefishreportcard.org.au/portal.php) are shown in 
Figure 16. 
 
Table 73. List of fish indicators and what they are used for. 

Indicators and monitoring method What it’s useful for 

Presence/absence (eDNA)  Understanding spatial distribution of fish across the 
region 

The calculation of metrics using presence/absence data. 

Fish species abundance - Catch per unit effort 
CPUE -  Live trapping surveys – per species trends 
over time 

Spatial and temporal trends of abundance across 
selected reaches in the region.  

The calculation of metrics using relative abundance 
measures. 

Presence 

Presence of recruits (abundance per length class)  

Population health 

Spatial and temporal analysis can indicate whether the 
ratios are adequate. 

Proportion or number of recruits (abundance per 
length class) 

Population health 

As above 

Presence of multiple size classes ( Abundance per 
length class).  Proportion or abundance of mature 
fish relative to the number of individuals collected 
each year through time. 

Trends in population health 

https://www.nativefishreportcard.org.au/portal.php
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Figure 16. Native Fish report card  

 

Data Collection 

Environmental DNA (eDNA) and fish catch surveys will be the two main methods used to 
monitor fish across the region. These two sets of data along with the HSMs will be 
combined to generate metrics and aid in the evaluation of the long-term targets. 

Environmental DNA (eDNA) 
 

Proportion of mature fish (abundance per length).  
Proportion or abundance of mature fish relative to 
the number of individuals collected each year 
through time.  

Trends in population health 

Body count, length and weight.  Calculate standard 
body condition indices L:W of individual and 
calculate residual for individual (ie is above or 
below average body condition for entire sample) 

Trends in population health 
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In the past fish data collection has required fish to be caught, identified and measured. A 
range of capture methods exist that include various methodologies of netting (of varying 
net sizes and water column depths) and electrofishing (differing in voltages and times 
used to stun fish), each tending to preference specific size ranges and species. eDNA 
now offers a cost effective and safer alternative for monitoring fish. While at present 
data is only available for species presence / absence future advances may increase the 
type of data that can be collected.  
 
Trace DNA from animals in the water (e.g. hair, scales, mucous, faeces, skin), can be 
extracted from water samples, amplified in a laboratory, and DNA sequences analysed to 
identify species that are present, including a broad estimate of their abundance. Genetic 
material can be detected from all life stages, including juveniles and eggs. Whilst eDNA 
has many advantages, it won’t completely replace the need for traditional surveys (e.g. 
fish catch surveys), that provide additional information such health, sex, age, and 
genetic integrity of animals.  
 
A summary of eDNA and the monitoring strategy which has been developed jointly for 
fish, platypus and frogs (with potential for macroinvertebrates and birds) can be found in 
the Introduction to Part B. For more detail refer to Tingley et al (2020), a detailed report 
on the methodology used to develop the sampling strategy. 
 

How –  

Water samples will be collected for eDNA analysis. 

Where -  

The methodology used to determine where monitoring should occur is outlined in Tingley 
et al (2020). In summary the ‘bronze’ sampling strategy has been selected as it provided 
a good balance between affordability and statistical power. This approach proposes 
monitoring 20-80 sites per HWS sub-catchment in the initial round and then reviewing 
the program in 2022-23.  

When  -  

All sites sampled by mid-term 2022 and again by 2025/26 before final evaluation.  

Fish catch surveys 
 
As eDNA cannot currently provide information such a species abundance, recruitment 
and other fish health measures, it is proposed that fish catch surveys (i.e. using 
electrofishing) continue to be utilised as part of a focused fish monitoring program. This 
fish catch monitoring program will enable accurate and informative reporting on the 
status and trajectory of fish populations. Due to recent concerns with safety around 
electrofishing extra precautions will be put in place to ensure the monitoring is safe 
(refer to the introduction section for more details). 
 
How - 
Fish catch surveys will be undertaken with a specific goal to monitor for 15 priority fish 
species, 10 of which in-habit riverine environments (Table 74). Although fish catch 
surveys will focus on the assessment of priority species, bycatch of other fish species will 
be recorded and contribute to a greater understanding of the status and trajectory of 
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fish populations and assemblages across the Melbourne region. The 15 priority species 
were chosen based on the following criteria:  

• local, regional and national conservation significance, including being listed by the 
Victorian or Australian Government (e.g. IUCN, EPBC, FFG); 

• of high cultural, recreational or commercial significance; and 
• common species that can be used as indicators for life history guilds that are 

vulnerable to specific threats (e.g. fish with diadromous life histories are 
especially affected by instream barriers; non-migratory species may be more 
affected by localised habitat degradation). 

 
Table 74. Details of the 15 priority fish species in the Melbourne region. 

Common 
name 

Scientific 
name 

Dominant 
habitat(s) 

Upland, 
mainstem, 
or lowland 

Monitored 
in rivers? 

Status / threats Life history 

River 
blackfish 

Gadopsis 
marmoratus 

Rivers Upland Yes Sensitive to climate-
driven changes in 
temperature. 

Non-migratory 
riverine life history 

 

Short-
finned eel 

Anguilla 
australis 

Rivers, 
wetlands, 
estuaries 

Upland Yes Global decline of 
eels, anecdotal 
evidence of decline 
in Australia. 

High cultural and 
commercial value. 

Catadromous 

Australian 
grayling 

Prototroctes 
maraena 

Rivers, 
wetlands, 
estuaries 

Mainstem Yes Threatened (Vic.). 
Vulnerable 
(Federal). 

Complete life cycle 
is not known. May 
spawn in the 
freshwater mid-
reaches of streams 

Australian 
mudfish 

Neochanna 
cleaveri 

Rivers, 
wetlands, 
estuaries 

Mainstem Yes Threatened (Vic.). Amphidromous 

Common 
galaxias 

Galaxias 
maculatus 

Rivers, 
wetlands, 
estuaries 

Mainstem Yes High cultural value Catadromous 

Short-
headed 
lamprey 

Mordacia 
mordax 

Rivers, 
wetlands, 
estuaries 

 Yes Anecdotal evidence 
of decline in 
lamprey numbers in 
Australia. 

Amphidromous 

 

Macquarie 
perch 

Macquaria 
australasica 

Rivers, 
wetlands, 
estuaries 

Mainstem Yes Endangered (Vic.). 
Endangered 
(Federal). 

Not native to MW 
region, but Yarra 
populations are 

Migratory riverine 
life history 
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nationally 
significant. 

Tupong Pseudaphritis 
urvillii 

Rivers, 
wetlands, 
estuaries 

Mainstem Yes High cultural value Catadromous 

Black 
bream 

Acanthopagrus 
butcheri 

Rivers, 
estuaries 

Lowland Yes High cultural, 
recreational and 
commercial value. 

Estuarine life 
history 

Estuary 
perch 

Percalates 
colonorum 

Estuaries, 
rivers 

Lowland Yes High cultural, 
recreational and 
commercial value. 

Estuarine life 
history 

Yarra 
pygmy 
perch 

Nannoperca 
obscura 

Wetlands, 
slow-
moving 
streams 

Lowland No Threatened (Vic.). 
Vulnerable 
(Federal). 

 

Southern 
pygmy 
perch 

Nannoperca 
australis 

Wetlands, 
slow-
moving 
streams 

Lowland No Vulnerable (Vic.). Non-migratory 
wetland life history 

Dwarf 
galaxias 

Gallaxiella 
pusilla 

Wetlands, 
slow-
moving 
streams 

Lowland No Threatened (Vic.). 
Vulnerable 
(Federal). 

Non-migratory 
riverine life history 

Pale 
mangrove 
goby 

Mugilogobius 
platynotus 

Wetlands, 
estuaries 

Lowland No Vulnerable (Vic.). Likely estuarine life 
history 

Glass 
goby 

Gobiopterus 
semivestitus 

Wetlands, 
estuaries 

Lowland No  Estuarine life 
history 

 

Where –  

The location of fish catch monitoring sites will be determined based on a number of 
criteria, including: 

• known locations of priority fish species with restricted distributions; 
• expected habitats for priority fish species (determined using existing habitat 

suitability models, existing presence data, and/or expert opinion); 
• geographic spread of sites across the Melbourne region to encompass variation in 

land use (e.g. urban, agriculture), land cover (e.g. forested), and channel size; 
and 

• locations or regions of cultural and environmental significance. 

As much as possible, it is expected that the location of fish catch monitoring sites will be 
fixed to enable meaningful temporal trends in fish condition to be investigated.  

When – 
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It is anticipated that fish catch monitoring will be undertaken annually during Autumn, 
when spring/summer recruitment of diadromous and non-diadromous fishes has 
occurred, population abundance is relatively stable, and water levels and turbidity are 
likely to be lower. Annual sampling is preferable for understanding population size 
structure changes through time, and how those are being influenced by environmental 
conditions, including catchment and hydrologic influences. 

Next steps and other data collection - 

A workshop will be held with fish monitoring experts to finalise the fish catch monitoring 
strategy. This workshop will discuss the number of sites to be sampled, the location of 
these sites, the frequency of sampling, and any additional data that will need to be 
collected or gathered.  

Additional data that may be useful when interpreting changes in the status of fish 
populations and assemblages include: 

• Number and location of in-stream barriers; 
• Extent of current and projected urbanisation; 
• Vegetation cover and quality; 
• The degree of flow modification to waterways; 
• And understanding of the wetland inundation regime; 
• Likelihood of fish presence from existing and future fish HSMs; and, 
• A broad understanding of MW intervention monitoring activities undertaken in 

waterways. 

Aspects of the fish catch monitoring program could change based on new evidence. For 
example, if the eDNA monitoring program provides evidence that the range has 
expanded for a threatened or endangered fish species, additional sites or sampling times 
may be considered. 

Table 75. Summary of monitoring for fish  

Monitoring 
method 

Where 
monitoring is 
required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage 
and access 

eDNA Proposed 20-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 

 

All sites 
sampled by 
mid-term 
2022 and 
again by 
2025/26 
before final 
review 

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 

2022 In 
development 

Fish catch 
survey 

TBC TBC Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 

HSM outputs   

 

Monitoring 
site trend data 

In 
development 
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Evaluation - data analysis and reporting 

Data analysis will be discussed with key experts and developed further once historical 
data has been collated and analysed and the first round eDNA results have been 
received. 

Baseline and regular reporting 

While the mid-term and end-of-strategy evaluations are the key periods when fish data 
will be utilised, the following will be reported more regularly to provide status updates:  

- Maps showing presence / and or absence of key fish species found through various 
sampling methods 

- Trend data (including historical data) of specific indicators and metrics (including 
richness and population health indicators) for priority species and key long-term 
monitoring sites at a range of spatial scales (TBC) 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQs are: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory? Why? 

 

The process for the mid-term evaluation for all environmental values is outlined in the 
introduction to Part B. But essentially, sub-catchments (or entire catchments) where 
there is a high chance that the long-term targets will not be met will be flagged. These 
sub-catchments will then be prioritised to determine which ones require an evaluation to 
better understand what is driving a downward trajectory of the value and what can be 
done to improve the situation. Table 76Error! Reference source not found. below 
outlines the triggers which will be used to ascertain whether the long-term targets are 
on track or not. 

Multiple lines of evidence will combine long-term eDNA and fish catch data with outputs 
of the HSMs. The introduction to this section explains, in more detail, how the HSMs will 
be re-run to assist in this analysis. 
 
Table 76. Example rubric for fish for assessing performance against long term HWS targets (at 
sub-catchment and catchment scales) 

Performance 
rating 

Performance criteria / evidence 

On-track to 
achieving long 
term target 

Length-weighted average predictions from HSMs in 50 yrs (based on expected 
future works and environmental conditions) (i.e. the net benefit) are the same 
rating (or greater) as the target score 
And, where data exists, 2 of 3 criteria below are met 
- For monitoring sites – trends in richness are stable or increasing (note 

thresholds for determining trend line still to be determined) 
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- For monitoring sites - health index stable or improving (health index still to 
be developed) 

- Range of distribution is stable or increasing, i.e. no change (e.g. based on 
eDNA and other data on presence) 

Slightly off-track 
to achieving long 
term target 

Length-weighted average predictions from HSMs in 50 yrs (based on expected 
future works and environmental conditions) (i.e. the net benefit are one rating 
below target rating (i.e. from moderate to low) –  
And, where data exists, 2 of 3 criteria below are met 
- For monitoring sites – trends in richness are stable Or decreasing (note 

thresholds for determining trend line still to be determined) 
- For monitoring sites - health index is stable or decreasing (health index still 

to be developed) 
- Range of distribution is stable or decreasing (i.e. based on eDNA and other 

data on presence) 
High chance that 
long-term targets 
will not be met  

Length-weighted average predictions from HSMs in 2022 (based on completed 
works and gross benefit) have dropped below the HWS baseline rating (e.g. 
dropped from a moderate to a low) 
And  
Length-weighted average predictions from HSMs in 2022 (based on completed 
works and gross benefit) have dropped below the HWS baseline rating (e.g. 
dropped from a moderate to a low) 
And, where data exists, 2 of 3 criteria below are met 
- For monitoring sites – trends in richness are decreasing (note thresholds for 

determining trend line still to be determined) 

- For monitoring sites - health index is decreasing (health index still to be 
developed) 

- Range of distribution is decreasing (i.e. based on eDNA and other data on 
presence) 

 
The performance criteria used to assess fish population and assemblage health at each 
monitoring site within catchments and sub-catchments are still be finalised. However, 
Table 77 below outlines some example performance criteria that can be used to assign a 
fish health index category to each fish monitoring site. 
 
Table 77. Example performance criteria that can be used to assign a fish health index category to 
each fish monitoring site. 

 

Fish health index Performance criteria or evidence for fish health at monitoring sites  

Very high For all of the expected priority species: 

- abundance is maintained or increasing 

- there is evidence of strong recruit and mature age classes in the population over 
multiple years 

- body condition index improving or stable from previous years 

- very low incidence of disease, parasites or abnormalities noted in surveys. 

High For most of the expected priority species: 

- abundance is maintained or increasing 

- there is evidence of variable recruit input and mature age classes in the population 
over multiple years 

- body condition index stable from previous years 

- low incidence of disease, parasites or abnormalities noted in surveys. 
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Moderate For half of the expected priority species: 

- abundance is maintained 

- occurrence of recruit and mature age classes in the population has declined over 
multiple years 

- body condition index has declined from previous years 

- high incidence of disease, parasites or abnormalities noted in surveys. 

Low - few of expected priority species are recorded 

- abundance is declining 

- occurrence of recruit and mature age classes in population has declined over 
multiple years 

- body condition index has declined from previous years 

- high incidence of disease, parasites or abnormalities noted in surveys. 

Very low - very few of expected priority species are recorded 

- abundance is declining 

- occurrence of recruit and mature age classes in population has declined over 
multiple years 

- body condition index has declined from previous years 

- very high incidence of disease, parasites or abnormalities noted in surveys. 

 

Final evaluation  

Similar to the mid-term evaluation the final evaluation will also endeavour to understand 
why targets are off-track and may focus on sub-catchments which are slightly off-track 
in addition to those which are significantly off-track. 
 
To be confirmed post mid-term evaluation but should also include an assessment of 
climate change impacts, reassessment of the indicator, and analysis of critical 
background conditions. 

Emerging and Complementary monitoring measures 

eDNA is a rapidly evolving monitoring technique and has the potential to be able to 
detect abundances and other useful indicators. As advances are made the MEP will 
evolve to include them, where appropriate.  
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Platypus  

The platypus has been identified as a key environmental value in the 
Healthy Waterways Strategy (HWS) based on it being a unique and iconic 
aquatic mammal with a high level of community interest. A conceptual 
model for platypus as a key value was developed representative of the 

current scientific understanding at the time of strategy development (Alluvium, 2017). 
Also as part of developing the HWS, Melbourne Water commissioned the Platypus 
Strategic Management Plan for the region (Griffiths and Weeks 2018), to better 
understand the status of populations, major threats and management opportunities. The 
strategic management plan highlighted widespread declines in platypus populations 
within the Port Phillip and Westernport region over the past 20+ years. This includes 
recent localised extinctions in some catchments such as upper Plenty River and upper 
Dandenong Creek. Population declines are such that of the ten spatially independent 
populations identified, five are considered ‘threatened’ (Werribee Gorge, Lower Werribee, 
Upper Deep Creek, Monbulk Creek, Cardinia Creek), two considered ‘vulnerable’ (Olinda 
Creek, Lang Lang River), and only three ‘resilient’ (Jacksons Creek, Yarra River, 
Bunyip/Tarago rivers) (Griffiths and Weeks 2018) (also see Figure 17). The Millennium 
Drought is thought to have had a significant impact on many of these populations, with 
signs of recovery in some, but not all populations in the years since the drought ended. 
Populations where localised extinctions have occurred, or where post-drought recovery 
has been limited, tend to be small, isolated and where habitat is degraded. 
 
The habitats and health of platypuses in the Port Phillip and Westernport region have 
been affected by a number of threats. The Platypus Strategic Management Plan 
highlighted that altered flow regimes are the greatest threat to Melbourne’s platypus 
populations, with declines and localised extinctions occurring in waterways where dry 
weather flows have been severely reduced. This is consistent with Habitat Suitability 
Model predictions for platypus that showed a strong relationship between platypus 
distribution and stream flows and the overriding influence of a drier future under the 
climate change scenario and substantial contractions in the distribution of suitable 
habitat for platypuses (Melbourne Water 2018). Urbanisation was also identified as a 
major threat to platypuses due to a range of interactive impacts such as changes in wet 
and dry weather flows, reduced water quality (including sedimentation), simplified 
physical stream form, degraded riparian vegetation and reduced food resources (aquatic 
macroinvertebrates). Fragmentation and isolation of platypus populations, such as the 
creation of physical barriers (e.g. weirs, dams, stormwater pipes) or through the 
degradation of large sections of stream habitats, that makes platypus more vulnerable to 
extinction from natural or artificial disturbances (e.g. bushfires, pollution events) was 
also identified as a key threat to population persistence. Other threats to platypus across 
Melbourne (that may overlap with those described above) include clearing riparian 
vegetation, lack of instream habitat, poor water quality, inbreeding and direct mortality 
from litter entanglement or illegal freshwater cray traps (Griffiths and Weeks 2018).  
 
The section below outlines the approach to broad scale surveillance monitoring for 
platypus. Knowledge gaps, research and intervention monitoring activities associated 
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with platypus are outlined in Part D. Actions to protect and improve platypus are 
articulated as Performance Objectives in the HWS. The actions most relevant to Platypus 
include Water for the Environment, Vegetation and Stormwater. Monitoring progress 
towards these actions is outlined in the relevant sections of Part A of this MEP.     

 

Monitoring objectives 

Objectives for the platypus surveillance monitoring program include:  

- Regularly report status of platypus populations in all 69 HWS sub-catchments. 
- Use abundance of platypus populations to assess progress towards the HWS targets 

at the sub-catchment and catchment scale.   
- Understand the health of platypus populations and their trajectory and what is 

driving trends. Use complimentary indicators to inform how platypus respond to 
environmental conditions and threats and provide additional lines of evidence to 
support conclusions about changes in presence and distribution of platypuses.  

- Track trajectories of change in critical background conditions (i.e. discharge, 
stormwater and vegetation) that influence platypus as well conditions included in the 
habitat suitability models. 

In addition to these objectives, there is a need for continual testing and refinement of 
the Habitat Suitability Models for platypuses that are used to predict the current status 
of platypuses across all stream reaches, as well as the likely long-term benefits of 
implemented works that may take several years for benefits to be realised.  

 

Indicators 

Habitat Suitability Models were used as the basis for the platypus baseline and long-term 
targets set out in the HWS. The indicator used in the models is ‘probability of occurrence’ 
– which is very similar to the abundance metric catch per unit effort (CPUE) derived from 
live trapping surveys (refer to HWS resource document for more detail) and can also be 
compared with the proportion of sites with a positive record in the eDNA records. The 
following ratings were applied based on a stream-length weighted average habitat 
suitability score threshold:  

Very High (0.4-1)  Very high likelihood that waterways will support platypuses,  

High (0.3-0.4)  High likelihood that waterways will support platypuses,  

Moderate (0.2-0.3)  Moderate likelihood that waterways will support platypuses,  

Low (0.1-0.2)  Low likelihood that waterways will support platypuses and  

Very Low (0.0 – 0.1)  Very low likelihood that waterways will support platypuses. 

Other indicators of population health will be used to provide multiple lines of evidence for 
assessing platypus populations and progress towards targets. Table 78 outlines the 
indicators which will be used to evaluate platypus data. 
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Table 78. Summary of various indicators for platypus  

 
Catch per unit effort (CPUE) is an abundance metric used to generate spatial and 
temporal population trends. To calculate CPUE, the number of individual platypuses 
captured in a sampling period is standardised by the survey effort. Survey effort reflects 
the total number of trapping nights across sites during a survey period. This 
standardisation allows us to compare capture rates across waterways, catchments and 
survey periods. Although widely accepted as a measure of relative abundance, CPUE is 
undoubtedly a coarse index of abundance for platypuses and CPUE data must be 
interpreted carefully as a broad indicator of population trajectories only (Griffiths et al. 
2019a). For example, there are a number of potential factors that could influence 
captures e.g. adult males and females are more active during August-Mid October, 
juvenile platypus almost 4 times more likely to be captured during Autumn than other 

Indicator What it’s useful for 

Presence/absence (e.g. DNA) 

e.g. Probability of Occurrence - Used in the HSM 
and is very similar to CPUE.  

Understanding spatial distribution of 
platypus across the region 

Spatial distribution from HSMs for various 
scenarios.  Targets are based on this metric. 

Platypus abundance  

Catch per unit effort (CPUE) - Live trapping 
surveys – trends over time 

Number of sightings per site-visit (e.g. Platypus 
Count) can be used as an index of platypus 
activity across seasons and years 

Proportion of positive records in a catchment (e.g. 
eDNA) 

Spatial and temporal trends of abundance 
within key populations. Monitoring of key 
sites will give an indication of abundance of 
platypus for the population in that area.  

Population health - Recaptures (integrated 
health index) 

Provides an understanding of population 
size, trap shyness, home ranges, age 

Population health - Sex ratios  
Population health metric - Spatial and 
temporal analysis can indicate whether the 
ratios are adequate 

Population health - Recruitment – number of 
adults, sub-adults and juveniles   

Population health - Spatial and temporal 
analysis can indicate whether the ratios are 
adequate 

Population health - Platypus body condition - 
measurement of tail fat of trapped animals using a 
1-5 rating scale of health  

Population health - Trends over time 

Population health - The mass of platypuses - 
measured using 5kg scales, along with 
measurements of bill width, bill length, and total 
body length 

Population health - Trends over time 

Population health - Genetic diversity - tissue 
sampling to provide e.g. mean number of alleles, 
heterozygosity. 

Population health metric 

Can indicate changes in effective population 
size and fragmentation of populations 
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times of the year, learned net avoidance, inhibition of movement during very low flows 
(Griffiths et al. 2019a; 2019b). To control for site-level effects and the impact of 
methods on capture rates of platypus at long-term monitoring sites, Griffiths et al 
(2019b) demonstrated the use of generalised linear mixed model to investigate patterns 
in our capture data where there were >10 surveys over 5 years or more. It is proposed 
that these models, that take into consideration stream flows at the time of surveys and 
the number of repeat visits at a site, are applied to the long-term platypus live-trapping 
datasets to generate population estimates and trajectories where applicable. Given these 
limitations, multiple lines of evidence will be used to analyse platypus populations - 
including eDNA (e.g. changes in proportion in sites with positive platypus records) and 
citizen science data (e.g. Platypus Count and PlatypusSpot). 
 

The spatial distribution of presence-absence data from eDNA monitoring will be a useful 
complement to the insights gained from the CPUE data.  

Data collection  

While monitoring methods are elaborated further below, Table 79 provides an overall 
summary of how, when and where monitoring will occur. The map in Figure 17 shows 
the conservation status of platypus populations and the location of monitoring sites. As 
data is currently stored in multiple external datasets, Melbourne Water is currently 
consolidating these data into a central storage system for the purposes of MERI 
reporting. 

Table 79. Summary of platypus monitoring 

Monitoring 
method 

Where 
monitoring is 
required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage 
and access 

Live trapping 
 

15 core site 
locations, 
with 5-6 sites 
per location 
i.e. total 75-
90 fyke nets  

All sites 
sampled by 
mid-term 
2022 and 
again by 
2025/26 
before final 
review (see  
schedule 
below) 

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 
 
 

HSM outputs   
Historical 
trends 
Monitoring 
site trend 
data 

Cesar 
database. 
 
MW to 
consolidate 
all historical 
and future 
data into an 
in-house 
database 

eDNA Proposed 40-
80 sites per 
HWS sub-
catchment 
(then 
reviewed) 
 

All sites 
sampled by 
mid-term 
2022 and 
again by 
2025/26 
before final 
review 

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team 

2016 and 
2018 data 
collection 

EnviroDNA  
online 
database. 
 
MW to 
consolidate 
all historical 
and future 
data into an 
in-house 
database 

PlatypusCount Yarra River 
1) 
Warrandyte-
View Bank 
and 2) 

At least 
weekly 

Australian 
Platypus 
Conservancy 
(APC), 
Citizens 

2008-2018 APC online 
database. 
 
MW to 
consolidate 



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 128 

Warburton-
Yarra 
Junction 

all historical 
and future 
data into an 
in-house 
database 

Platypus Spot Anywhere, 
opportunistic 

anytime Citizens Na Cesar 
database. 
 
MW to 
consolidate 
all historical 
and future 
data into an 
in-house 
database 

 

 

 

 
Figure 17. Map of platypus populations and survey sites 

 

Live Trapping  

Live trapping is the most comprehensive way of collecting relevant data on platypus 
abundances and population health and can provide information on most of the indicators 
outlined in Table 78 above. Live trapping methods have been in use in the region since 
1995. While there are some limitations of the data caused by low sensitivity and high 
variability, continuing live-trapping surveys is important to maintain comparable data 
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from over 20 years. It provides population trajectories and valuable information on local 
abundance, demographics, recruitment, litter entanglement and recapture. Live-trapping 
surveys also allow tissue samples to be collected from individuals to assess gene flow 
and genetic diversity.  
 
How - 
A standard survey method (that has been used throughout the entire period of data 
collection from 1995 onwards) involves setting two fyke nets at each site. One net faces 
upstream, the other faces downstream, and the mesh wings either side of the net 
entrance are positioned so that the two nets block the entire width of the stream channel 
(Serena 1994; Gardner and Serena 1995). Nets are set in the late afternoon and 
checked at roughly 4-hourly intervals to remove captured platypuses and bycatch until 
the following morning. Captured platypuses are carefully removed from the net and 
placed into a calico bag and transported to a nearby location suitable for measurement. 
Initially platypuses are scanned for the presence of an individually coded microchip and, 
if no microchip is present, one is inserted subcutaneously between the scapulae 
(LifeChip, Allflex or Trovan). 
 
Where - 

Live trapping will be undertaken at 15 core locations in line with where targets have 
been established (see table below), with around 5-6 sites per location (Table 80). 
Overall, this equates to up to 90 fyke-net sites that cover all the currently defined 
populations (apart from Werribee Gorge and Upper Deep Creek where trapping is not 
recommended due to limited access and very low abundance).  

Multiple sites are selected in the larger populations to provide representative data. Sites 
have been selected in high value areas in each population based on previous data. 

When - 

Each core platypus location should be sampled every second year. Sampling is 
undertaken twice each sampling year in the same location to equate with the breeding 
season (Sept-Oct) and the juvenile emergency (Mar-April).  As sampling in spring 2020 
has not been possible, the data for 2020 will be based purely on 2021 autumn sampling.  

 

 

 

 

Table 80. Live trapping survey schedule 

Survey location Platypus 
population 

HWS sub-catchments Live trapping sampling 
frequency (includes autumn 
and spring samples in the 
same year) 

Werribee Lower Werribee Werribee River Lower 20/21, 22/23, 24/25, 26/27 
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Werribee Upper Werribee Werribee River Upper Na (will be based on eDNA) 

Sunbury Jacksons Creek Jacksons Creek 21/22, 23/24, 25/26, 27/28  

 
Gisborne Jacksons Creek Jacksons Creek 21/22, 23/24, 25/26, 27/28  

 
Romsey Upper Deep Creek Deep Creek Upper Na (will be based on eDNA) 

Mullum Mullum Yarra Mullum Mullum Creek 21/22, 23/24, 25/26, 27/28  

 
Woori Yallock Yarra Woori Yallock Creek 21/22, 23/24, 25/26, 27/28  

 
Chum Creek Yarra Watts River (Rural) 21/22, 23/24, 25/26, 27/28  

 
McMahons 

 
Yarra Yarra River Upper (Rural) 21/22, 23/24, 25/26, 27/28  

 
Warburton Yarra Yarra River Upper (Rural) 21/22, 23/24, 25/26, 27/28  

 
Lilydale Olinda Olinda Creek 20/21, 22/23, 24/25, 26/27 

2028 

Belgrave Monbulk Corhanwarrabul, Monbulk & Ferny 
Creeks 

20/21, 22/23, 24/25, 26/27 
2028 

Cardinia Cardinia Cardinia, Toomuc, Deep & Ararat 20/21, 22/23, 24/25, 26/27 
2028 

Lower Tarago Bunyip/Tarago Tarago River 20/21, 22/23, 24/25, 26/27 
2028 

Upper Tarago Bunyip/Tarago Tarago River 20/21, 22/23, 24/25, 26/27 
2028 

Bunyip Bunyip/Tarago Bunyip River Middle & Upper 20/21, 22/23, 24/25, 26/27 
2028 

Athlone Lang Lang Lang Lang River 20/21, 22/23, 24/25, 26/27 
2028 

 

eDNA 

Trace DNA from animals in the water (e.g. hair, scales, mucous, faeces, skin), can be 
extracted from water samples, amplified in a laboratory, and DNA sequences analysed to 
identify species that are present, including a broad estimate of their abundance. Whilst 
eDNA has many advantages, it won’t completely replace the need for traditional surveys 
(e.g. live trapping), that provide additional information such health, sex, age, and 
genetic integrity of animals.  
 
A summary of eDNA and the monitoring strategy which has been developed jointly for 
fish, platypus and frogs (with potential for macroinvertebrates and birds) can be found in 
Error! Reference source not found.. For more detail refer to EnviroDNA (2020), a d
etailed report on the methodology used to develop the sampling strategy.  
 
How - 
The methodology for collection of eDNA samples is described in Appendix 4. 
 
Where - 
eDNA sampling will be widespread across the 69 HWS sub-catchments as it has been 
designed to understand the distribution of the key values in the HWS. The proposed 
sampling locations can be found in Appendix 4. As outlined in the table above there will 
be between 20 and 80 samples collected in each of the 69 HWS sub-catchments. The 
sampling strategy will be reviewed over time.    
 
This sampling will build on sampling which was carried out successfully across the core 
locations during 2016 and 2018.   
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When - 
It is proposed that all proposed sites be sampled at over 2 autumn and 2 spring periods 
before the mid review and at least the same again before the final review.  
 

Citizen science 

There are two different citizen science programs for recording platypus spotting by the 
general public – PlatypusSPOT and PlatypusCount. Although these data do not directly 
contribute to the calculation of the HWS condition target scores, they will be important 
data as part of a need for multiple lines of evidence to holistically assess the trajectory 
of the core platypus populations during the life of the strategy according to the rubric 
described below. 

PlatypusSPOT 

PlatypusSPOT was developed by cesar in 2013 and is a citizen science platform that 
enables the community to easily report platypus sightings via a website 
(platypusspot.org) or smart phone app (‘platypusSPOT’). PlatypusSPOT also allows 
participants to post photos and videos, view maps of platypus sightings and interact with 
other participants through comments on posts. The sightings data and associated social 
media is generating valuable complementary data (>500 sightings to date in 
Melbourne’s catchments) to systematic surveys as well as raising awareness of threats 
to platypuses and broader river health issues. 

Platypus Count 

In 2008 the Australian Platypus Conservancy (APC) initiated a citizen science monitoring 
program called Platypus Count based on the approach of Easton et al. (2008). The 
approach requires trained volunteers to visit fixed monitoring sites at least weekly to 
record the number of platypuses observed (or absence). This allows the calculation of 
the average number of sightings per site-visit as an index of platypus activity across 
seasons and years. Platypus Count monitoring has been applied across several rivers, 
creeks and lakes in south eastern Australia, including the Yarra River (Warrandyte-View 
Bank and Warburton-Yarra Junction). Findings from Platypus Count are published in the 
APC’s newsletter. 
 
The APC is now expanding the Platypus Count program to the Australian Platypus 
Monitoring Network (APMN). The APMN has a dedicated website 
(platypusnetwork.org.au) and app to allow participants to upload observational data in 
the field. The new program is also supported by improved training and mentoring 
opportunities for volunteers. In addition to findings being available online via a mapping 
interface and if enough data are available, more detailed analyses as site-specific bar 
charts summarising annual observations, participants are provided with personalised 
feedback on their monitoring results.  
 
It has been proposed that the APC initially focus on two major reaches of the Yarra River 
(Warburton-Yarra Junction, Warrandyte-View Bank). These reaches will provide 
information for the upstream and downstream ends of that part of the Yarra where 
platypus co-exist with substantial numbers of local human residents, and have 
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previously been shown to be suitable for successful platypus visual monitoring by 
community volunteers. The attraction and retention of community volunteers will occur 
through a range of activities including public information sessions, training in a workshop 
setting as well as training in the field. Each activity will ideally be publicised via both 
traditional media and through social media. 
 

Evaluation - data analysis, reporting, and decision making 

Baseline and regular reporting 

While the mid-term and end of strategy evaluations are the key periods when platypus 
data will be utilized the following will be reported more regularly to provide status 
updates:  

- Maps showing presence / and or absence of platypus found through various sampling 
methods 

- CPUE trend data (including all historical data) for core population locations 

- Population health data based on 5-year averages (including historical data) for core 
population locations 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQs are: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory? Why? 

The process for the mid-term evaluation for all environmental values is outlined in the 
introduction to Part B. But essentially, sub-catchments (or entire catchments) where 
there is a high chance that the long term targets will not be met will be flagged. These 
sub-catchments will then be prioritised to determine which ones require an evaluation to 
better understand what is driving a downward trajectory of the value and what can be 
done to improve the situation. Table 81 below outlines the triggers which will be used to 
ascertain whether the long term targets are on track or not. 

Analysis will combine long term netting data, eDNA data and citizen science data with 
outputs of the HSMs (based on interventions to date and changes in environmental 
conditions – e.g. impervious cover). The HSM section explains in more detail how the 
HSMs will be re-run to assist in this analysis.  

Table 81. Rubric for platypus for assessing performance against long-term HWS targets (at sub-
catchment and catchment scales) 

Performance 
rating 

Performance criteria / evidence 

On-track to 
achieving long 
term target 

Length weighted average predictions from HSMs in 50 yrs (based on 
expected future works and environmental conditions) (ie the net benefit) 
are the same rating (or greater) as the target score 
And where data exists 2 of 3 criteria below are met 
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- For core populations – trends in population abundance are stable or 
increasing (note thresholds for determining trend line still to be 
determined) 

- For core populations - Health index stable or improving (for core 
population data) 

- Range of distribution is stable or increasing ie no change (ie based on 
eDNA and other data on presence) 

Slightly off-track 
to achieving long 
term target 

Length weighted average predictions from HSMs in 50 yrs (based on 
expected future works and environmental conditions) (ie the net benefit are 
one rating below target rating (ie from moderate to low) –  
And where data exists 2 of 3 criteria below are met 
- For core populations – trends in population abundance are stable Or 

decreasing (note thresholds for determining trend line still to be 
determined) 

- For core populations - Health index is stable or decreasing (for core 
population data) 

- Range of distribution is stable or decreasing (ie based on eDNA and other 
data on presence) 

High chance that 
long-term targets 
will not be met  

Length weighted average predictions from HSMs in 2022 (based on 
completed works and gross benefit) have dropped below the HWS baseline 
rating (e.g. dropped from a moderate to a low) 
And  
Length weighted average predictions from HSMs in 2022 (based on 
completed works and gross benefit) have dropped below the HWS baseline 
rating (e.g. dropped from a moderate to a low) 
And where data exists 2 of 3 criteria below are met 
- For core populations – trends in population abundance are decreasing 

(note thresholds for determining trend line still to be determined) 
- For core populations - Health index is decreasing (for core population 

data) 
- Range of distribution is decreasing (ie based on eDNA and other data on 

presence) 
 
 
Understanding why 
If long-term targets are off-track then the following analysis should be undertaken for 
each of the core population locations to understand why. There are a number of 
available data sets which should be analysed to help explain results (- Summary of 
contextual data sets for use in evaluation of key values and conditions). The following 
lines of enquiry regarding provide some ideas to consider:  
 
Conditions / threats -  
- Is vegetation condition declining? 
- Have conditions been dry?  
- Has urbanisation significantly increased and been unmitigated? 
- Is there a physical barrier to movement which could be a serious threat? 
- Is litter entanglement a key threat? 
- Has there been any learnings from research or intervention monitoring that could 
improve the effectiveness of interventions to protect or improve platypus populations?  
- Are assumptions around the future changes to environmental conditions (e.g. in the 
HSMs) correct? E.g. urban growth and climate change scenarios. 
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Performance Objectives (POs) for the HWS provide the direction for actions to be 
delivered over the 10-year strategy period. Combined with analysis of the condition data 
above, understanding progress towards the POs as they relate to platypus protection will 
help understand the status of platypus and where further action is required. Proposed 
levels of investment and any subsequent changes (e.g. Melbourne Water’s 5-year 
Waterways and Drainage Investment Plan) will need to be evaluated to determine if 
adequate funding is available to achieve the outcomes being sought by the specific POs.  
 
The following PO themes are of relevance for platypus: 
- Improvement to flow conditions (water for environment POs) 
- Vegetation establishment and maintenance (vegetation related POs)  
- Stormwater management (Stormwater POs) 
- Litter management (RPO 26 & 27) 
 
A review of the surveillance monitoring strategy including methods and network design 
should be considered to determine if it is providing the right level for evaluation 
purposes.  

 
Decision making 
While the MERI framework outlines the governance arrangements for how decisions will 
be made regarding progress on the HWS, the following outline areas of improvement 
which may be pursued depending on the conclusions of the mid-term evaluation. 
 
- Re-prioritise efforts to fast track works into priority locations 
- Modify existing performance objectives or create new ones and secure funding  
- Undertake further investigation into underlying causes  
- Modify the monitoring program 
- Consider whether translocation is warranted 
- Change the long-term targets (to include improved assumptions and level of 

intervention required) 
 

Final evaluation  

Similar to the mid-term evaluation the final evaluation will also endeavour to understand 
why targets are off-track and may focus on sub-catchments which are slightly off-track 
in addition to those which are significantly off-track. 
 
To be confirmed post mid-term evaluation but should include an assessment of climate 
change impacts, reassessment of the HSMs and analysis of critical background 
conditions. It would include evaluation of aspects such as data management, research, 
knowledge gaps, reporting, indicators, metrics and survey methods. 
 

Emerging and Complementary monitoring measures 

There are a range of bio-diversity technologies that are rapidly evolving including 
molecular, remote sensing and tracking.  Opportunities for these new technologies to 
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enhance the monitoring program for platypus will be actively sought and trialled for their 
appropriateness.  
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Birds  

The 2018 HWS defines the community value of riparian birds to be the 
pleasure these bring through their colour, calls, flight and other 
behaviours. Refer to the HWS Resource Document (Melbourne Water 
2020) for species used in developing the metric. Ecosystem functions, such 

as pollination, seed dispersal and regulation of some insect populations are important 
but probably not recognised by most residents. Therefore, the riparian bird value is 
taken to be native species richness and abundance. This incorporates underlying factors 
such as the need for persistent populations that are resilient and self-sustaining in the 
long-term through drought, storm, flood, fire, epidemics and climate change.  

A conceptual model for birds as a key value was developed representing our scientific 
understanding at the time of the Strategy development (Alluvium 2017). The model 
documents and describes the relationships between environmental conditions and bird 
communities, including relevance to rivers, estuaries and wetlands, and with reference to 
landscape context, land use, urban growth and climate change. 

 

Monitoring objectives 

Objectives for the bird surveillance monitoring program include:  

- Regularly report status of bird populations in all 69 HWS sub-catchments. 
- Use data to assess progress towards the HWS targets at the sub-catchment and 

catchment scale.   
- Monitor effectiveness of on-ground works (refer to Research and Intervention 

monitoring section for more details) 

 

Indicators  

The HWS Resource Document (Melbourne Water 2020) provides an overview of various 
indicators which were considered for birds. A metric based upon species richness was 
considered the most appropriate as it allows Melbourne Water to use the vast mass of 
bird survey data gathered across the Region through the first Birdlife Australia atlas 
during the 1970s and 1980s. Table 82 and 
Table 83 summarise the indicator and metric. The metric is calculated as a 5 year 
average for each of the 69 HWS sub-catchments. Although there are a number of sub-
catchments where insufficient data is available to generate a rating.   
 
Table 82. Summary of the indicator used for birds  

 

Indicator What it’s useful for 

Richness (The summed reporting rate 
of riparian species expected in that catchment 
(from minimum of 40 appropriate surveys) 

Richness is a good indicator of the health 
of bird populations 
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Table 83. Summary of HWS bird metric 

Rating Description 
 

Very High Almost all expected species are frequently recorded 0.91 to 1.0 
 

High Many expected species are recorded often. 0.71 to 0.90 

 

Moderate Most expected species occur but some of these are only infrequently recorded 
over a year 0.31 to 0.70 

Low Few of the expected riparian bird species are recorded 0.11 to 0.30 

Very low Very few of the expected species are recorded and these in only low numbers 0.00 
to 0.10 

 

Data collection  

While monitoring methods are elaborated further below, Table 84Table 79 provides an 
overall summary of how, when and where monitoring will occur. The sites which 
Melbourne Water commission BirdLife Australia to survey repeatedly are also shown on 
the map below (Figure 18).  

Table 84. Summary of bird monitoring data 

Monitoring 
method 

Where 
monitoring is 
required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline 
data  

Data storage and access 

BirdLife 
surveys 
(standardised 
method 
developed by 
Birdlife 
Australia)  

~78 Sites 
along rivers 
commissioned 
by MW 
 
+ ~122 
opportunistic 
sites from 
BirdLife 
Australia 
 
(40 surveys 
required to 
record 90% 
of bird 
species) 

At least 
quarterly 
counts 

Melbourne 
Water – 
Waterways 
and 
Biodiversity 
Team (to 
commission 
BirdLife 
Australia) 

HWS2018 Stored in the BirdLife 
Australia database. 
Melbourne Water is 
provided with a data 
update approximately 
every 9 months.  
MS Access database at: 
I:\MEL\1. SHARED 
FOLDERS (Waterways 
Group) Inflo 
Migration\Cross Team 
Information\Investigations 
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Figure 18. Riparian bird survey sites commissioned by Melbourne Water. (Please note, there are 
many other relevant sites being surveyed regularly by Birdlife Australia from which we get the 
data.) 

 

Citizen science – Birdlife counts 

How -  
From 2012/13 onwards Melbourne Water has worked with Birdlife Australia developing a 
highly successful regional, community-based bird monitoring program that has seen 
teams of volunteers recruited to survey a large number of selected sites, and enormous 
volumes of reliable data collected.  
 
Birdlife Australia recruit teams of volunteer birdwatchers for nominated sites, produce 
training materials and collate and audit their data before sending this to Melbourne 
Water.  In the past five years there have been close to 10,000 standardised surveys at 
235 sites by trained volunteers.  
 
Groups of volunteer observers take stewardship of a site to ensure that it is surveyed at 
least seasonally. 
 
Where -  
Melbourne Water commissions BirdLife Australia to survey around 78 sites along 
waterways and overall including wetlands and estuaries the sample size is over 250 
sites. Additional data collected through other programs for example the EAGA (Eastern 
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Alliance Green Action) project and other surveys from volunteers are included in the 
calculation of the bird metric.  For example the number of surveys over a 5 year period 
can range from 2 to over 1000 within a sub-catchment. The riparian bird community 
condition score can only be calculated for areas having at least 40 relevant bird surveys.  
 

When –  

Surveys are carried out seasonally (ie quarterly) as per Bird Life Australia standard 
methods.  

Evaluation - data analysis, reporting and decision making 

Baseline and regular reporting 

While the mid-term and end of strategy evaluations are the key periods when bird data 
will be utilized the following will be reported more regularly to provide status updates:  

- Bird metric data (e.g. 5 year averages) 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQ is: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory?  

The process for the mid-term evaluation for the environmental values is outlined in the 
introduction to Part B. But essentially, sub-catchments (or entire catchments) where 
there is a high chance that the long term targets will not be met will be flagged. These 
sub-catchments will then be prioritised to determine which ones require an evaluation to 
better understand what is driving a downward trajectory of the value and what can be 
done to improve the situation. Table 85 outlines the triggers which will be used to 
ascertain whether the long term targets are on track or not.  

Table 85. Rubric for riparian birds for assessing performance against long term HWS targets (at 
sub-catchment and catchment scales) 

Performance 
rating 

Performance criteria / evidence 

On-track to 
achieving long 
term target 

Bird value score (2018-2022) has increased or is maintained at the HWS 
baseline (2013-2017). 

Slightly off-track 
to achieving long 
term target 

Bird value score (2018-2022) has decreased by one category relative to the 
HWS baseline (2013-2017). 

High chance that 
long-term targets 
will not be me.  

Bird value score (2018-2022) has decreased by two categories or more relative 
to the HWS baseline (2013-2017). 
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Understanding why 
The following lines of enquiry should be considered when evaluating sub-catchments 
where the bird value is off-track:  
- Is vegetation condition declining? 
- Compare regional a results to the sub-catchment to understand if climatic variability 

is contributing to the trends 
- Is urban development a likely cause of decline? Eg lighting effect on birds 
- Review water quality to understand if pesticides are a concern 
- Are management interventions effective? 
 

Final evaluation  

The final evaluation should update the riparian bird metric and evaluate whether long-
term targets are on track or not. Similar to the mid-term evaluation the final evaluation 
will also endeavour to understand why targets are off-track and may focus on sub-
catchments which are slightly off-track in addition to those which are significantly off-
track. 
 
The final evaluation should include an assessment of climate change impacts, analysis of 
critical background conditions, and aspects such as data management, research, 
knowledge gaps, reporting, indicators, metrics and survey methods. 
 

Emerging and Complementary monitoring measures 

Refine the bird metric to include a weighting for threatened species. 

Improve data standardisation to provide more accurate data which will help reduce false 
variability. 

Further development of eDNA techniques for birds may allow this method to be useful to 
supplement data in the future. 
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Frogs  

The 2013 Healthy Waterways Strategy (Melbourne Water 2013) introduced 
frogs as a key value of rivers, streams and wetlands following community 
consultation.  
 

Due to data constraints and the fact that frogs are mostly found in wetlands, data for 
rivers and wetlands was combined for the 2018 HWS to develop an overall sub-
catchment score for frogs based on a richness index. Therefore, the baseline, trajectory 
and long term targets are combined for wetlands and the sub-catchment. 
 
Given this combined approach readers are directed to the Wetlands MEP (Melbourne 
Water 2020) for details on the monitoring plan for frogs.  
 

Evaluation - data analysis,  reporting and decision making 

Baseline and regular reporting 

Regular updates of frog status will be provided on the HWS website.  The section will be 
updated once reporting approach has been finalised. Given the lack of widespread and 
time series data the reporting is likely to focus on the distribution of significant species 
and how they are changing over time. 

 

Mid-term evaluation 

Due to limited data for frogs there will not be an evaluation at mid-term. Regular data 
analysis should occur as it becomes available along with further thought to the final 
evaluation and how it is linked with the wetlands frog data.  

 

Final evaluation  

The final evaluation should update the frog metric and evaluate whether long-term 
targets are on track or not. The evaluation should be co-ordinated with the wetlands 
evaluation. 
 
The final evaluation should include an assessment of climate change impacts, analysis of 
critical background conditions, and aspects such as data management, research, 
knowledge gaps, reporting, indicators, metrics and survey methods. 

Table 86 outlines the draft triggers which will be used to ascertain whether the long term 
targets are on track or not.  
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Table 86. Rubric for frogs for assessing performance against long term HWS targets (at sub-
catchment and catchment scales) 

Performance rating Performance criteria / evidence 

On-track to achieving long term 
target 

Frog value score is maintained at the HWS baseline. 

Slightly off-track to achieving long 
term target 

Frog value score has decreased by one level from the HWS 
baseline 

High chance that long-term targets 
will not be met  

Frog value score has decreased by two or more levels from 
the HWS baseline. 

 
 

Emerging and Complementary monitoring measures 

Further development of eDNA techniques for frogs may allow additional metrics such as 
richness and indicative abundance measures to be utilised. 
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Vegetation 

The 2018 Healthy Waterways Strategy identifies vegetation as a key value 
as well as a supporting condition for other key values (e.g. birds, 
macroinvertebrates etc).  

The scoring of vegetation as a value combines condition (quality and 
extent) and rarity. The resource document outlines details of the approach and 
methodology used to define vegetation values across the region and how long-term 
targets were set.  

The vegetation value evaluation will draw on the evaluations outlined in the vegetation 
condition sections. 

The questions which are of interest to the 2026 evaluation vegetation as a value are: 

- Are the long-term vegetation condition targets on track?  

- Has there been a change in the bioregional conservation status (particularly the 
endangered or vulnerable status) of any vegetation types?  

- Has there been an increase in the number of listed species either EPBC or FFG listed?  

- Are threats increasing or decreasing? 

- What knowledge has been gained around the impacts of climate changes? And what 
are the management implications for remnant and revegetated areas? 

This section should be read in conjunction with the following sections: 

- Intervention monitoring – outlines the monitoring approach to evaluate 
effectiveness of various vegetation management interventions  

- Vegetation Condition (extent) – which outlines how remote sensing data will be 
used to track targets around the extent of vegetation 

- Vegetation Condition (quality) - outlines how quality of vegetation (including 
threats) will monitored and used to track performance objectives and the long 
term targets  

- Vegetation Performance Objectives – outlines how outputs will be used to track 
progress towards the 10 year vegetation establishment and maintenance 
performance objectives  

Monitoring objectives 

Refer to vegetation condition sections 

Indicators  

Refer to vegetation condition sections  

Data Collection 

For the most part Refer to vegetation condition sections.  
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Table 87. Monitoring indicators and methods for assessing vegetation value 

Indicator Monitoring 
method 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Where 
monitoring 
is required 

Baseline 
data  

Desired 
result 

Vegetation 
quality 

See condition section  

Vegetation 
extent 

See condition section  

Rarity Interrogation 
of the VBA 
dataset (see 
resource 
document 
for method)  

Analysis of 
data in 
2026  

Melbourne 
Water, 
Waterways 
and 
Biodiversity 
team 

Sub-
catchment 
and 
catchment 
scale 

2018 
HWS data 

TBC 

 

Evaluation - data analysis and reporting 

Annual evaluation and reporting  

Refer to vegetation condition sections. A data analysis plan is underway and will be 
incorporated into the next version of the MEP.  
 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQ is: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory?  

 
The process for the mid-term evaluation for all environmental values is outlined in the 
introduction to Part B. But essentially, sub-catchments (or entire catchments) where 
there is a high chance that the long term targets will not be met will be flagged. These 
sub-catchments will then be prioritised to determine which ones require an evaluation to 
better understand what is driving a downward trajectory of the value and what can be 
done to improve the situation.  
 
The draft rubric below (Table 88) outlines how the vegetation value targets will be 
assessed and maybe subject to change following finalisation of the data analysis plan 
currently underway. The approach uses the vegetation quality data (which is detailed in 
the vegetation quality condition section). The assessment considers the number of 
monitoring sites which have maintained or increased condition scores relative to the 
HWS baseline for vegetation quality (not vegetation value) for each of the 69 sub-
catchments and also at the major catchment scale. It also assesses condition for the 
‘protect and maintain’ performance objectives. It puts a greater emphasis on needing to 
‘protect the best’ by requiring 100% of monitoring sites to remain in a level 4 or 5. This 
approach factors in both an assessment of the whole sub-catchment by including all 
monitoring sites which are representative of the sub-catchment as well as considering 
reaches which have been prioritised for management in the next 10 years (i.e. the sub-
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catchment performance objectives which relate to maintaining or improving the quality 
of existing vegetation).  
 
Table 88. Performance criteria for assessing vegetation quality targets at the sub-catchment and 
catchment scales  

Performance Criteria  

On-track to achieving 
long term target 

At least 90% of all sites within the sub-catchment / or catchment have 
same or increased vegetation vision score  
And 
100% all level 4 and 5 remain at a 4 or 5  
And  
90% of all level 3s sites (within SCPO reaches) are at least a 3 

Slightly off-track to 
achieving long term 
target 

60-90% of all sites within the sub-catchment / or catchment have same 
or increased vegetation vision score  
Or 
90% to <100% all level 4 and 5 remain at a 4 or 5  
Or 
60-90% of all level 3s sites (within SCPO reaches) are at least a 3 

High chance that 
long-term targets will 
not be met  

< 60% of all sites within the sub-catchment / or catchment have same 
or increased vegetation vision score 
Or 
<90% all level 4 and 5 remain at a 4 or 5  
Or 
<60% of all level 3s sites (within SCPO reaches) are at least a 3 

 
Understanding why -  
If long term targets are off-track then the following lines of enquiry provide a guide to 
understanding ‘why’:  
 
- Analysis of the sub-indicators and threat data 
- Review of progress of the SCPOs  
- Are sites not in performance objectives priority areas improving despite no 

management intervention? What might be driving this? 
- Are the differences ‘real’ or because of methodological differences between 

vegetation visions V1 versus V2? 
 

Final evaluation  

Similar to the mid-term evaluation the final evaluation will also endeavour to understand 
why targets are off-track and may focus on sub-catchments which are slightly off-track 
in addition to those which are significantly off-track. 
 
To be confirmed post mid-term evaluation but should include an assessment of the 
questions outlined in the introduction of this section. It should also include evaluation of 
aspects such as data management, research, knowledge gaps, reporting, indicators, 
metrics and survey methods. 
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Emerging and Complementary monitoring measures 

Refer to vegetation condition sections. 
 
 

  



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 147 

Recreation, Community Connection, Amenity 

The social value of waterways has long been recognized and considered in waterway 
management. The 2018 Healthy Waterways Strategy has identified three key social 
values; Recreation, Community Connection and Amenity. Social values also support 
conditions for other key values (e.g. birds, vegetation, frogs etc.). 

Recreation – Waterways provide settings and opportunities for people to 
pursue active and/or passive activities within their leisure time, separate to 
activities that are necessary for their survival, such as work. Waterways can 
provide a good place for activities such as paddling, fishing, jogging and bike 
riding. 

Community Connection - Liveable places are places that have a sense of 
community, with communities valuing waterways because they provide 
settings where people can join together for social interactions, learn from the 
environment, engage with art and culture and significant places i.e. to 
connect with people and nature. They also provide settings for Aboriginal 

people to connect with Country and their elders past and present (Stephens et al. 2007, 
Alluvium 2010). 

Amenity - Waterways provide restorative places where people can go to 
relax, escape normal life, appreciate nature, and feel better through a 
variety of multi-sensory experiences. Amenity also includes the influence of 
the micro‐climate on people’s sensory experiences of waterways, for 

example by reducing the impact of the urban built environment by riparian vegetation 
providing shade and temperature moderation. 

A conceptual model for each of the three key values was developed representing our 
scientific understanding at the time of the Strategy development (Jacobs 2017). The 
model documents and describes the relationships between environmental/social 
conditions and anthropocentric experiences as related to recreation (passive and active 
recreation), community connection (connection to people and place and amenity 
(naturalness, escape, safety). 

 

Monitoring objectives 

Objectives for the social values monitoring program include:  

- Regularly report status community perceptions towards waterways in all 69 HWS 
sub-catchments. 

- Use data to assess progress towards the HWS targets at the sub-catchment and 
catchment scale.   

- Monitor how on-ground works and activities impact on the social values status.  
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Indicators  

Unlike environmental values, the condition of social values are human dependent by 
their nature. For example, the condition of recreation at waterways can be understood 
by considering if people are experiencing recreation at waterways and if they are 
satisfied with that experience.   

Data used to assess the three social values is obtained from the bi-annual Community 
Perceptions of Waterways survey (Table 89). The key question associated with this 
indicator asks the community “how satisfied are you with Melbourne’s waterways being 
suitable for how you use them?” in relation to a waterway they visited in the previous 12 
months (Table 90). 

It is acknowledged that this indicator (Community Perceptions Survey) and the data 
generated from it was the best available resource at the time of the development of the 
strategy. However new indicators should be incorporated based on measurable 
conditions related to each of the three social values.  

New indicators and baselines are currently under investigation, further details are 
provided in the Emerging and Complementary monitoring measures section. 

Table 89. Summary of the indicator used for social values  

 
Table 90. Summary of satisfaction survey data rating  

Rating Description 
 

Very High Average ‘Satisfaction’ score of 8 -10  

High Average ‘Satisfaction’ score of 7 -8  

Moderate Average ‘Satisfaction’ score of 6 -7 

Low Average ‘Satisfaction’ score of 4 -6 

Very low Average ‘Satisfaction’ score of 0 - 4  

 

Data Collection 

Data used to assess the three social values is from the Community Perceptions of 
Waterways survey which is conducted every 2 years (Table 91). The survey samples the 
population of greater Melbourne to understand how people use waterways, the reasons 
why and frequency with which they visit them and their overall satisfaction with 
Melbourne’s waterways. It explores perceptions about the role of waterways, threats to 
waterways and attributes that influence satisfaction with them.  

Indicator What it’s useful for 

Community satisfaction with waterways (Community 
Perceptions Survey) 

Overall level of satisfaction and experience 
with waterways (proxy measuring the 
‘state’ of a waterway to experience 
recreation, community connection or 
amenity values). 
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The survey typically has a sample size greater than 2000, with around 1,500 of those 
having visited waterways in the last 12 months. The survey ensures coverage across the 
region and across age and gender. 

Refer to social values condition sections for further information.  

Table 91. Monitoring indicators and methods for assessing social values 

 Indicator Monitoring 
method 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Where 
monitoring 
is required 

Baseline 
data  

Data storage 
and access 

Waterway 
‘satisfaction’ 

Interrogation 
of the 
Community 
Perceptions 
Survey  

Biannual – 
most recent 
2020  

Melbourne 
Water, 
Customer & 
Strategy 

Catchment 
scale (some 
sub-
catchment 
information 
can be 
derived) 

2018 
HWS 
data 

Community 
Perceptions 
report and 
spreadsheet 

 

Evaluation - data analysis and reporting 

Baseline and regular reporting 

Regular updates of recreation, community connection and amenity progress through the 
Community Perceptions Survey will be provided on the HWS website every 2 years. The 
baseline for these updates is from the 2018 Community Perceptions Survey.  

Updated indicators for the social values are being developed through the Social Values 
Framework (Regional Performance Objectives RPO-43), using retrospective baseline 
conditions data from 2018. This will be developed and peer reviewed to enable 
quantitative improvements in the measuring of social values and conditions. It is 
expected that the new indicator using the social values framework will become active 
after approval at the mid-term review.  

 

Mid-term evaluation 

The mid-term evaluation phase (2022) will focus on an assessment of progress towards 
the long-term sub-catchment scale targets. The relevant KEQ is: 

• KEQ No. 3 – What is the state of waterway values? 
• 3a. To what extent are key values on the predicted trajectory?  

 
The process for the mid-term evaluation for all values is outlined in the introduction to 
Part B. But essentially, sub-catchments (or entire catchments) where there is a high 
chance that the long term targets will not be met will be flagged. These sub-catchments 
will then be prioritised to determine which ones require an evaluation to better 
understand what is driving a downward trajectory of the value and what can be done to 
improve the situation. Table 92 outlines the triggers which will be used to ascertain 
whether the long term targets are on track or not. 
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Table 92. Rubric for social values for assessing performance against long term HWS targets (at 
sub-catchment and catchment scales) 

Performance rating Performance criteria / evidence 

On-track to achieving long term 
target 

Recreation, Amenity or Community Connectedness value 
score has increased or maintained at the HWS baseline. 

Slightly off-track to achieving long 
term target 

Recreation, Amenity or Community Connectedness value 
score has decreased by one level from the HWS baseline 

High chance that long-term targets 
will not be met  

Recreation, Amenity or Community Connectedness value 
score has decreased by two or more levels from the HWS 
baseline. 

 
 

Final evaluation  

The final evaluation should update all three social values (recreation, community 
connection and amenity) and evaluate whether long-term targets are on track or not. 
The evaluation should also evaluate the effectiveness of new indicators derived through 
the updated social values framework. 
 

The final evaluation should include an assessment of climate change impacts, 
urbanization impacts and aspects such as data management, research, knowledge gaps, 
reporting, indicators, metrics and survey methods. 

 

Emerging and Complementary monitoring measures 

Development of social values assessment framework, information and methods used to 
develop values assessments, targets and performance objectives are further developed 
and improved during the life of the Strategy (RPO-43). 

• Includes development of social values profiles, which will provide a more nuanced 
approach to conflicting environmental and social demands  

Enhance the metric that individually calculates Recreation, Community Connection and 
Amenity scores, considering available data for related conditions. 

• Includes further investigation into condition metrics and improvements to the 
Community Perceptions Survey. 
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Part C: WATERWAY CONDITIONS 
MONITORING – RIVERS   
Overview 

Audience and needs 

This part of the MEP addresses the needs of those tasked with data collection, or 
commissioning this collection, tracking and reporting on progress towards HWS 
objectives (Table 93).  This will mainly be Melbourne Water’s Waterways and Biodiversity 
Team within Integrated Planning and the Catchment Asset Management Team within 
Service Delivery.  Their knowledge needs include: 

- How waterway condition is measured and used for evaluation  

- How condition monitoring results will be compared to target expectations. 

 
Table 93. Audience and needs for waterway condition monitoring data. 

Audience  Typical groups / 
organisations  

What this part of MEP provides 
information on (i.e. needs)  

People who collect 
data 

Ecological consultants (to 
be coordinated by the 
Waterways and Biodiversity 
team, Melbourne Water) 

• Data collection methods 

• Locations for data collection 

People who 
commission data 

Waterways and Biodiversity 
team, Catchment Asset 
Management team, 
Melbourne Water 

• Monitoring objectives 

• Indicators and methods for data 
collection  

• Timing and location of data collection 

• How data should be stored 

People who process 
the data/ are tracking 
the progress of the 
HWS 

Waterways and Biodiversity 
team, Melbourne Water 
Regional leadership group 

• How data should be accessed and 
processed 

• The intended outcome for waterway 
conditions 

• How waterway conditions will be 
evaluated.  

 

Key evaluation questions and evaluation approach 

The current state (as at 2018) and trajectory of the nine waterway conditions for rivers 
has been defined by the HWS for each of the 69 HWS sub-catchments. Environmental 
Conditions are monitored under: 
 

• KEQ 2: To what extent has progress been made towards the longer-term 
environmental condition targets for rivers, wetlands and estuaries? 
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• KEQ 2a: To what extent are the conditions on the target trajectory? If not, what 
are the possible causes? 

 
The following primary objectives for broad-scale monitoring to address HWS MERI 
requirements include:  

• Document condition status for all sub-catchments across the region 
• Assess and report on changes in waterway conditions over the life of the Strategy 
• Assess the trajectory of change in waterway condition at the landscape/regional 

scale over the longer term 
• Identify emerging threats to waterway condition at the sub-catchment, catchment 

and regional scales 
• Inform the on-going management of waterway condition programs in the region.  

 

Mid-term evaluation 

While a more comprehensive summary of the mid-term evaluation is outlined in the 
‘About this Rivers MEP’ section, the section below provides a brief overview. 

Once priority areas and key values to evaluate have been identified through the Science 
Enquiry, relevant condition, threat data and contextual data will be analysed.  

The table below provides a high level summary of how conditions relate to key values 
and associated data that may be useful for evaluation purposes. The following sections 
within Part C are structured around the conditions defined in the HWS and outline 
options for data analysis for the mid-term evaluation.  

Threats are also summarized in the relevant sections and where data is available will be 
used in analysis to help understand current and future threats.  

Table 94. Summary of HWS condition metrics and associated data to be used in mid-term 
evaluation to understand why environmental key values are declining 

HWS 
Environmental 
Condition 

HWS condition 
metric 

Related Key Values Available data / potential 
indicators – related to HWS 
condition 

Water for 
Environment 

Combines flow 
stress ranking, 
compliance and 
DCI 

Macroinvertebrates, fish, 
platypus 

Flow data (+climate data) 

Vegetation 
extent  

% of canopy 
cover  

Macroinvertebrates, fish, 
platypus, birds 

Lidar + other remote sensing 
data 

Vegetation 
Quality  

Vegetation vision 
score 

Macroinvertebrates, 
birds 

Vegetation Visions V2 (new) 

Detailed vegetation 
assessments 
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HWS 
Environmental 
Condition 

HWS condition 
metric 

Related Key Values Available data / potential 
indicators – related to HWS 
condition 

Specific studies on pest 
animals 

Strategic management 
Prospects (modelled data) 

Water quality -
environmental 

Based on 
assessment of 
compliance with 
SEPP 

Macroinvertebrates, fish Ambient WQ monitoring 
network 

Sediment WQ data 

Loads WQ program 

Physical Form  Qualitative 
assessment of 
erosion risk 

Platypus, fish, 
macroinvertebrates 

Field assessment developed for 
MW (Streamology 2020) 

Physical Form Asset Framework 

Instream 
Connectivity 

Index based on 
connectivity 
within sub-
catchment and to 
the bays 

Fish Fishway and barrier database 
+ fish data 

Stormwater DCI thresholds  Macroinvertebrates, 
platypus, fish 

DCI mapping  

Landuse predictions 

Litter New framework 
developed 
through A3P 
(refer to research 
section)  

Platypus Monitoring approach under 
development 

Litter data from platypus 
surveys  

 

End-of-strategy 

The end-of-strategy evaluation will compare HWS condition metrics against the 2018 
baseline and make an assessment of whether the long term targets are on-track or not.  

This evaluation should be integrated into an evaluation of the key values and like the 
mid-term evaluation use condition and threat data to help understand what is driving the 
trajectory of key values.  
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An assessment of the HWS condition metrics should be undertaken to determine if they 
were fit for purpose and whether any changes or additional indicators should be 
included. 

Where new data sets have been created (like physical form) an analysis of the data 
should be undertaken to highlight the uses of the data. While changes over time may not 
be possible spatial trends should be reported and the data used as much as possible to 
help interpret the status of key values.   

There are certain datasets which are used within the HSMs. These will also need to be 
updated so the HSMs can be used in the final evaluation. Any new predictor variables in 
the models will also need to be considered in future monitoring programs.  

The evaluation should link back to the Key Evaluation Questions in the MERI for 
condition and include: 

- All indicators for condition need to compared against the HWS baseline and an 
assessment of progress towards to the long term targets made. 

- Similar to the mid-term evaluation a condition and threat outlook assessment needs 
to be undertaken to help understand what is driving the key value trajectories. While 
the mid-term evaluation will only consider priority areas for this analysis, the final 
evaluation phase needs to undertake this assessment for the entire region.  

- Research findings and outcomes from any intervention monitoring projects should be 
incorporated. 
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Condition - Vegetation Quality 

Describing the condition of vegetation has been broadly categorised into quality and 
quantity elements. This section outlines the monitoring approach for broad surveillance 
of vegetation quality across the region and should be read in conjunction with the other 
vegetation sections (i.e. vegetation value, vegetation extent, vegetation performance 
objectives and the research section). Intervention monitoring for vegetation is currently 
under review and is briefly summarised in the research section (Part D).  

Data used by the 2018 HWS to set 10 year Performance Objectives and long-term 
condition targets for vegetation quality was based on Melbourne Water’s Vegetation 
Visions (refer to Vegetation SCPO section in Part A for more details). The data was 
generated by expert elicitation and while it was useful for broadly setting targets and 
identifying areas of high quality for protection it is not adequate for evaluation purposes. 
As such new field based methods to address the following objectives were developed 
(Dell 2020).  

The objectives of the new vegetation quality monitoring program include: 

- Track long term vegetation quality targets set out for each of the 69 sub-
catchments in the HWS 

- Broad scale surveillance of vegetation quality condition across the region to help 
understand how vegetation condition varies across the catchments  

- Monitor key threats to vegetation such pest plants and animals and  
 

- Develop a better understanding of impacts of climate change on different 
vegetation types across the region, and how to mitigate those effects 

Further development of techniques to monitor vegetation are discussed in the Emerging 
and Complimentary Monitoring Methods section below. 

 

Indicators and monitoring methods  

To achieve the objectives outlined above two new monitoring programs have been 
developed. The new monitoring design was based on an extensive review of methods 
and has been peer reviewed (refer to Dell 2020). The approach integrates a rapid field 
based assessment (revised Melbourne Water Vegetation Visions) and detailed monitoring 
which includes species responses, vegetation structural changes and other responses to 
climate change. These data are proposed to be analysed concurrently with remotely 
sensed vegetation extent and connectivity data.  

Vegetation Vision Version 2 - rapid vegetation assessment 

How -  

The Vegetation visions V2 assessment is designed to be rapid and as such should only 
take up to 20 minutes per assessment. While a detailed outline of the methods can be 
found in Dell (2020) they are summarised below. The Melbourne Water Vegetation 
Visions 2 scale is an ordinal measure of vegetation condition, measured across five main 
variables (Structure, diversity, instream vegetation composition, patch shape and 
fragmentation and regeneration). The ratings will apply to a representative area of (20 x 
100 m) along one side of the waterway.  
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The vegetation vision 2 assessment will include multiple sub-indicators and an overall 1-
5 score which is consistent with the HWS metric (Table 95 refers for the descriptors). 
Table 96 summarises the sub-indices and the overall metric.  

Table 95. Rating scale, description and sub-indicator ranges for the new vegetation vision rapid 
condition assessment. 

Rating Description Sub-
indicator 
ranges 

Very Low (1) Riparian vegetation that is highly modified, 
predominantly comprising exotic species 

0-5 

Low (2) Riparian vegetation that is modified and typically 
fragmented such that native vegetation is a minor 
component of overall vegetation cover and 
composition. 
 

6-10 

Medium (3) Riparian vegetation consisting of modified vegetation 
that has overall medium values based on its 
composition, cover and connectivity of EVCs. 

11-15 

High (4) Remnant riparian native vegetation that is relatively 
intact and has overall high values based on typically 
increased species richness, recruitment capacity, 
cover and connectivity of EVCs. 

16-20 

Very High (5) Remnant riparian vegetation that is intact with 
typically very high species richness, structural 
complexity, recruitment capacity, connectivity and 
cover.  

21-25 
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Table 96. Summary of indicators used in the Vegetation Visions assessments 

 

Indicator What it’s useful for 

Vegetation vision 2 score Rapid method used to determine the 
relative condition of riparian vegetation. It 
also provides information about the 
elements which contribute to condition.  

Structure (sub-indicator) To indicate the structural elements of 
vegetation including vertical composition 
and site cover; reflecting successional 
stages and habitat diversity.  

Species richness (sub-indicator) 

To indicate plant diversity including its 
functional diversity, resilience to threats 
and capacity for overall contribution to 
biodiversity.  

Instream vegetation composition (sub-indicator) 
To indicate instream habitat values and 
plant diversity. 

Patch shape and fragmentation (sub-indicator) 

To determine the spatial characteristics of 
native vegetation, within site patchiness 
and connectivity with surrounding 
vegetation.  

Regeneration (sub-indicator) 

An estimate of the capacity for native 
vegetation at a site for continuous or 
episodic regeneration. This can indicate 
which stream reaches may benefit from 
assisted plant recruitment (revegetation).  

Threat data (standalone indicators)  

Weediness 

Rabbit pellets, warrens and Deer wallows  

Fox scats 

Encroachment 

Stormwater / Greywater discharge 

Evidence of Phytophthora 

Evidence of acid sulphate soil impacts 

Native vegetation clearing 

Stock access 

Recent understorey or canopy fire 

Land slip or stream bank collapse 

Soil surface erosion 

The presence or absence of a threat 
provides useful catchment level 
information about their spatial distribution 
and patterns in relation to land use, threat 
sources and coincidence with high 
ecological values.  
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Table 97. Vegetation Visions – vegetation quality criteria 

Element Quality 
 

 0 Absent 1 Very low 2 Low 
 

3 Medium 
 

4 High 
 

5 Very high 

A1 Structure 
Forest and woodland  

 

Non-indigenous vegetation  One stratum with estimated 
cover ≤10%.  

One stratum with estimated 
cover 31–50%.  
Two strata with estimated 
combined cover 11–30%.  

Two strata with estimated 
cover 31–50%.  
Three or more strata with 
estimated combined cover 
11–30%.  
 

Three or more strata with 
estimated combined cover 
31–50%.  

Three or more strata with 
estimated combined cover 
>50%.  

A2 Structure 
Woody non-treed 
vegetation e.g. scrubs, 
heaths 

Non-indigenous vegetation  Estimated cover ≤10% 
 

Estimated cover 11–25% 
 

Estimated cover 26–50% Estimated cover 51–100%, 
single stratum  

Estimated cover 51–100%, 
two or more strata  

A3 Structure 
Non-woody non-treed 
vegetation e.g. grassland 

Non-indigenous vegetation  Estimated cover ≤10% 
 

Estimated cover 11–25% 
 

Estimated cover 26–50% Estimated cover 51–75%  Estimated cover 76–100%,   

B1 Richness 
Forest and Woodland  

Non-indigenous vegetation  Very low species richness (1–
3 species) 
 

Low species richness (4–8 
species) 

Medium species richness (9–
15 species) 

High species richness (16+ 
species in less than 8 
lifeforms) 

Very high species richness 
(16+ species in at least 8 
lifeforms) 

B2 Richness 
Woody non-treed 
vegetation diversity e.g. 
scrubs, heaths 

Non-indigenous vegetation  Very low species richness (1 
species) 

Low species richness (2–6 
species) 

Medium species richness (7–
13 species) 

High species richness (13+ 
species in less than 7 
lifeforms) 

Very high species richness 
(13+ species in at least 7 
lifeforms) 

B3 Richness 
Non-woody non-treed 
vegetation e.g. grassland 

Non-indigenous vegetation  Very low species richness (1 
species) 

Low species richness (2–6 
species) 

Medium species richness (7–
13 species) 

High species richness (13+ 
species in less than 5 
lifeforms) 

Very high species richness 
(13+ species in at least 5 
lifeforms) 

C 
Instream vegetation 
composition 

None or non-indigenous 
vegetation  

Instream vegetation of 1 
species. 

Instream vegetation of 2 
species or lifeforms 

Instream vegetation of 3 
species or lifeforms 

Instream vegetation of 4 
species or lifeforms 

Instream vegetation of 5+ 
species or lifeforms 

D Patch shape and 
fragmentation   

Non-indigenous vegetation  Native vegetation confined to 
20 m from waterway on one 
side only, not longitudinally 
contiguous. 

Native vegetation confined to 
20 m from waterway on both 
sides of waterway, not 
longitudinally contiguous. 

Native vegetation either 
longitudinally or laterally 
contiguous with native 
vegetation outside of 
assessment area, to within 
100 m from boundary. 

Native vegetation 
longitudinally and laterally 
contiguous with native 
vegetation outside of 
assessment area, >100 m 
from boundary in one 
direction. 

Native vegetation 
longitudinally and laterally 
contiguous with native 
vegetation outside of 
assessment area, >100 m 
from boundary in both 
directions.  

E Regeneration Non-indigenous vegetation No evidence of recruitment.  Little evidence of recruitment, 
few recruits present with 
restricted distribution.  

Little evidence of recruitment, 
few recruits present with 
scattered distribution.  

Recruitment clearly evident 
with more than a few recruits 
in less than half of lifeforms 
present. No evidence of 
canopy species recruitment in 
forests and woodlands.    

Recruitment clearly evident 
with more than a few recruits 
in more than half of lifeforms 
present.  
May or may not include 
evidence of canopy species 
recruitment in forests and 
woodlands.    
OR If Recruitment clearly 
evident with more than a few 
recruits in less than half of 
lifeforms present, then 
evidence of canopy species 
recruitment required in forests 
and woodlands.   
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Table 98. Threat data collected within Vegetation Visions assessment area 

Rating Weediness 
0 No weeds detected 
1 Weed species <10% relative cover without highly invasive species.   
2 Weed species <10% relative cover including highly invasive species.   
3 Weed species 10–50% relative cover without highly invasive species. 
4 Weed species >50% relative cover without highly invasive species OR Weed 

species 10–50% relative cover including highly invasive species. 
5 Weed species >50% relative cover including highly invasive species. 

  
Threat Observed Threat Observed 
Rabbit pellets Y/N 

 
 

Evidence of Phytophthora Y/N 
Rabbit warrens Evidence of acid sulphate soil 

impacts 
Deer pellets Native vegetation clearing 
Deer browsing Stock access 
Deer wallows 
 

Recent understorey fire 

Fox scats 
 

Recent canopy fire 

Encroachment Land slip or stream bank 
collapse 

Storm water / Grey water 
discharge 

Soil surface erosion 

 
 
Where –  
There are 508 monitoring sites in total. This includes 80 detailed sites where VegVisions2 
will also be undertaken. This is an average of seven sites per sub-catchment (Figure 19).  
 
Detailed site selection was undertaken by selecting sites with a GIS according to the 
following rules:  
 

- A total of 690 sites were generated (10 per sub-catchment) with some sites 
removed if they were too close to other sample sites or were likely over-sampling 
EVCs within a sub-catchment.  

- A total of 428 sites were retained for Vegetation Visions sampling. With the 
addition of Vegetation Visions data form the detailed monitoring sites, there are 
on average seven Vegetation Visions sites per sub-catchment.  

- General criteria were also considered in removing some sites including access to 
the sites, their security for long-term monitoring and the distance between 
monitoring sites.  

- In some instances, modelled EVC data did not coincide with the Vegetation 
Visions dataset. In this instance the resulting random sites were assigned the 
nearest modelled EVC (by shortest direct line) using a nearest neighbour 
procedure in GIS. 

 
This was deemed sufficient for the purpose of data analysis, given there will be prospect 
also for additional opportunistic Vegetation Visions assessments at other sites.  
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Figure 19. Monitoring site locations for vegetation condition (detailed and vegetation visions) 

When –  
It is proposed that sites be sampled at least twice during the life of the HWS (or every 3-
4 years). Ideally Spring 2020 and again before the final evaluation in 2026.  It is 
preferable that sites are sampled in the same year rather than a rolling program over 
several years. It is anticipated that this will require 3 crews of 2 people for several weeks 
during spring (i.e. between September and November).  
 
 
Detailed Vegetation Condition Assessment 
The main purpose of the detailed monitoring assessment is to better understand the 
impacts of climate change on vegetation. As part of developing the monitoring method a 
conceptual model of the impacts of climate change on vegetation was developed and 
found in (Dell 2020, Appendix 6).  
 
How -  
The detailed riparian vegetation condition assessment has been designed to allow for the 
accurate monitoring of vegetation changes over the long-term. While a detailed outline 
of the methods can be found in Dell (2020) they are summarised below. 
 
A senior botanist is required for site setup, to collect baseline species composition data 
and to identify climate change indicator species to be used in monitoring. Monitoring 
requires the collection of information about plant species, subspecies and varieties 
including the collection of plant lifeform data. This detailed method has been designed to 
achieve a balanced trade-off between sampling effort and ecological detail. The method 
requires two assessors in order to complete a site assessment within 1.5–2.5 hours.   
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Sites will include five transects placed at 5 m intervals along the waterway. A total of 25 
sub-plots are surveyed for most of the data collection, each 2 x 2 m and divided into 
four 1 m2 cells. The resulting grid of sub-plots extends laterally 20 m from the waterway 
and an equal distance longitudinally. In addition to the grid of sub-plots, four additional 
sub-plots are sampled to a distance of 100 m laterally from the marker stake. These 
additional sub-plots are sampled to monitor long-term changes in vegetation boundaries 
either side of the detailed grid of sub-plots.  
 
Table 99. Summary of data and indicators being collected for the detailed vegetation assessments 

 

Data / Indicator What it’s useful for 

Plant species / 
lifeforms frequency 
and structure 

A measure of vegetation type, its diversity, composition, richness, 
regeneration, resilience, response to threats and temporal transitioning.  

Rabbit and deer 
droppings 

Indicating the amount of pressure from the main browsing and grazing 
threats to native vegetation. 

Other threat data 

To provide useful catchment level information about spatial distribution and 
patterns in relation to land use, threat sources and coincidence with high 
ecological values. Data will also contribute to explaining change in various 
indicator responses of native vegetation condition. 

Canopy cover and 
dieback, number of 
dead trees, species  

Tracking the recruitment and condition of tree canopy components of native 
vegetation and how it relates to other aspect of condition.  

Indicator species 
Indicating which elements of native vegetation are responding to threats, 
based on informative physiological and other attributes information.  

Vegetation removal 
Correlating where vegetation clearing is contributing to vegetation 
condition.  

Canopy height 
Understanding tree productivity, growth rates and long-term responses to 
climate change. 

Soil surface 
erosion, Exposed 
surface rock 

Indicating the abundance and distribution of soil erosion and this changes 
with changes to vegetation.  

Organic litter cover 
Determining the extent of organic litter as a medium for propagule storage, 
micro-organism interactions and invertebrate habitat. Changes to organic 
litter cover can indicate changes to vegetation health and disturbance.  

Large woody debris 
intercepts 

Logs and other large woody debris provide habitat for fauna, non-vascular 
plants, fungi and other species. A measure of abundance helps to 
understand the role of this element to overall diversity and soil.  

Canopy stem basal 
area 

Tracking the productivity and density of canopy trees.  

Instream native 
plant lifeforms 

To indicate instream habitat values and plant diversity. 
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Where –  
There are 80 proposed sites for the detailed vegetation assessments (Figure 19). This 
number is based on weighing up budget constraints with the ideal number of sites for 
analysis. Not all sub-catchments are monitored as the purpose of the monitoring is 
largely around understanding impacts of climate change and not about measuring 
progress towards HWS targets.  
 
Detailed site selection was undertaken by selecting sites with a GIS according to the 
following rules.  

- Stream reaches with previous Vegetation Visions scores of 4 and 5 were 
prioritised for random placement of detailed monitoring sites. This was done to 
ensure that higher quality vegetation was being targeted for the purposes of 
surveillance of climate change responses. 

- The modelled Ecological Vegetation Classes (NV_2005) dataset was merged with 
the Vegetation Visions spatial dataset so that a set of candidate sites could be 
generated using a random site procedure (GIS). A total of 140 candidate sites 
were generated and these were inspected for distribution amongst broad 
vegetation types and EVCs to select 80 sites used for the final layout of 
monitoring sites.  

- General criteria were also considered in removing some sites including access to 
the sites, their security for long-term monitoring and the distance between 
monitoring sites. 

 
As mentioned above a Vegetation Vision score is also required at these sites.  
 
When –  
It is proposed that sites be sampled at the same time as the vegetation vision 
assessments ie at least twice during the life of the HWS (or every 3-4 years). Ideally 
Spring 2020 and again before the final evaluation in 2026.  It is preferable that sites are 
sampled in the same year rather than a rolling program over several years. It is 
anticipated that this will require 3 crews of 2 people for several weeks during spring (ie 
between September and December).  
 
A summary of the monitoring program is provided in Table 100. 
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Table 100. Monitoring indicators and methods for assessing vegetation quality  

Monitoring method Where monitoring is 
required 

Monitoring frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage and 
access 

Vegetation Vision V2 508 sites across all 
69 sub-catchments 
 
 

Every 3-4 years 
(ideally 2020 and 
2024) 

Melbourne Water – 
Waterways and 
Biodiversity Team 
 
Opportunistic 
monitoring by 
Regional Services  

First round of data 
collection (i.e. 2020 
or 2021) 

Database under 
development  

Detailed vegetation 
assessment 

80 sites in following 
sub-catchments  
 
 

Every 3-4 years 
(ideally 2020 and 
2024) 

Melbourne Water – 
Waterways and 
Biodiversity Team 
 

First round of data 
collection (i.e. 2020 
or 2021) 

Database under 
development 
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Evaluation - data analysis and reporting 

A data analysis plan for the new vegetation monitoring data is currently in development 
and will be incorporated into the Rivers MEP once complete.   

Baseline and regular reporting 

While the mid-term and end of strategy evaluation stages are the key periods when 
vegetation data will be evaluated the following will be reported more regularly (via the 
HWS website) to provide status updates:  

- Vegetation vision V2 data (showing spatial and temporal variations) 

- A subset of information from the detailed vegetation assessments (TBC) 

Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key environmental values in particular areas – rather than assessing 
progress towards long term condition targets.  
 
The metric for vegetation as a key value combines the 2 vegetation condition metrics of 
quality and extent. The rubric outlined in the vegetation value section explains how the 
vegetation quality data will be used to flag sub-catchments which are off-track. Further 
analysis of the vegetation quality data including a threats analysis will aid in the 
evaluation.  
 

Final evaluation 

The end of strategy evaluation will be determined post the mid-term evaluation but 
should include comparing monitoring data to the 2018 baseline. The data analysis plan 
described above will be utilised for this evaluation.  
 
The vegetation value rubric outlined in Part A should be considered for the final 
evaluation.  
 
The evaluation should also include an assessment of climate change impacts, data 
management, research, knowledge gaps, reporting approaches, indicators, metrics and 
survey methods. 
 

Emerging and complimentary monitoring methods 

Using Satellites to Determine Riparian Vegetation Condition and Trend 
Given the large number of waterways managed by Melbourne Water, it is hard to get 
accurate, timely and broad scale information about riparian vegetation condition. To 
overcome this, Melbourne Water have been undertaking research with RMIT looking at 
methods for remote sensing riparian vegetation condition and trend information. This 
research has so far been focussed on using indices derived from Landsat satellite data. 
This is showing promise, but further refinement is necessary to improve the accuracy of 
the model. The next steps in the project are to (a) utilise high resolution satellite 
imagery (Sentinel), (b) incorporate additional predictor variables and datasets and (c) 
adapt the approach to treeless vegetation. These steps are focussed on improving the 
accuracy of the model so that we have reliable condition and trend information to 
manage riparian vegetation across the region. The data may be a useful complementary 
dataset for evaluation purposes – particularly vegetation.  
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Condition - Vegetation Extent 

Describing the condition of vegetation has been broadly categorised into quality and 
quantity elements, both of which are important conditions for waterway health. This 
section outlines the monitoring approach for assessing the extent of vegetation across 
the region. It should be read in conjunction with the other vegetation sections (i.e. 
vegetation value, vegetation quality, vegetation performance objectives and the research 
section). 

Data used in the 2018 HWS to set 10 year Performance Objectives and long-term 
condition targets for vegetation extent was based on remote sensing data which is also 
used a predictor variable in the HSMs.  

The objectives of monitoring vegetation extent include: 

- Track long term vegetation extent targets set out for each of the 69 sub-
catchments in the HWS 

- Provide key input data into the HSMs which will be used to predict benefits of on-
ground actions (such as revegetation) on key values  

- Further develop landscape-level indicators from remote sensing data relating to 
vegetation extent (eg degree of fragmentation, quality of the surrounding matrix 
and proportion of vegetation remaining in the catchment) 

Indicators and monitoring methods  

Data used to quantify vegetation extent was also used in the HSMs and is referred to as 
attenuated forest cover – and is a predictor variable.  An estimate of canopy cover was 
derived from combining 4-band aerial photography (2016) and LiDAR data (2009). An 
algorithm was applied to these data to develop an initial estimate of canopy cover above 
2m for a 200m buffer width along waterways. Thorough quality assurance was then 
undertaken, and the dataset was updated manually.  

The 200m canopy cover dataset was used as the basis for developing the vegetation 
extent metric and the baseline for the HWS vegetation condition extent metric. The 
HSMs and zonation were used to help set long term targets for the instream values. Area 
of proposed revegetation was a key input to the management scenarios in the models. 
Once priority areas for 10 years and the long term were determined the models were 
used to estimate the benefits of these actions. The width of revegetation was set at a 
20m or 10m buffer from either side of the streambed and assumptions were made about 
determining the area of these buffers relative to the streambed. The rationale for these 
approaches is provided below: 

- 20m buffer along rural reaches (ie outside the UGB) - The 20m buffer was based 
current benchmarks/best practice along with the outputs from the HSMs which 
demonstrated diminishing returns in instream value benefits for wider riparian 
corridors.  

- 10m buffer along urban reaches was used as it is considered unrealistic to 
establish greater than 10 metres of vegetation in many areas of the riparian zone 
due to limited land availability.  
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- Streambed - The streambed (the low water line) was used instead of the stream 
centreline or the top of bank because adopting the centreline often includes large 
areas of open water (e.g. lower Maribyrnong and lower Yarra); and because 
adopting the top of bank often excludes vegetation which shades the stream.  

These areas of existing and future canopy cover formed the basis of the vegetation 
extent metric used in the HWS for the vegetation extent condition baseline and long 
term condition targets. Further details can be found in the HWS Resource Document 
(Melbourne Water 2020) 

Distinction between native and exotic vegetation cover was not made when the baseline 
was developed. A woody weed data set exists (refer to HWS Resource Document 
Melbourne Water (2020)) and consideration of how this is factored into the evaluation 
should be made. 

Table 101 outlines the ratings used to score the baseline for each sub-catchment. The 
methodology is outlined in more detail in the HWS resource document (Melbourne Water 
2020).  

Table 101. Ranges used for vegetation extent condition metric for the HWS  

Score Range Description 

Very High 80-100% > 80% of the riparian zone is covered by 
vegetation. 

High 60-80% 60-80% of the riparian zone is covered by 
vegetation. 

Moderate 40-60% 40-60% of the riparian zone is covered by 
vegetation. 

Low 20-40% 20-40% of the riparian zone is covered by 
vegetation. 

Very Low <20% < 20% of the riparian zone is covered by 
vegetation. 

 

Table 102 below summaries the vegetation extent indicator which will be used to track 
targets and performance objectives.  

Table 102. Monitoring indicators and methods for assessing vegetation extent 

Indicator  Monitoring 
method 

Where 
monitoring 
is required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline 
data  

Data 
storage 

canopy 
cover  

Lidar 

4-band 
aerial 
photography  

All waterway 
reaches  

 

New Lidar 
data in 
2026/27  

Waterways and 
Biodiversity 
team 

2018 HWS 
dataset 

MW Q drive 
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Evaluation - data analysis and reporting 

The relevant KEQ in the HWS MERI framework is: 

KEQ No. 2 - To what extent has progress been made towards 
the longer term environmental condition targets for rivers, 
wetlands and estuaries? 

Mid-term (2022) 

End of Strategy (2026) 

As Lidar is scheduled to be captured every 9 years with the next collection scheduled for 
2026/27, there will not be a mid-term evaluation of vegetation extent.  Evaluation at 
mid-term will need to rely on SCPO tracking. The approach for the final evaluation is 
outlined below but should be updated ahead of the evaluation given it is several years 
away and new ideas and techniques may be available at this time.  

Baseline and regular reporting 

There will be no regular reporting of vegetation extent as recapture of data is too 
infrequent. The detailed baseline canopy cover data and any updates will be provided on 
the HWS website.  

Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key values in particular areas – rather than assessing progress towards long 
term condition targets.  

The metric for vegetation as a key value combines the 2 vegetation condition metrics of 
quality and extent. The rubric outlined in the vegetation value section outlines how the 
vegetation quality data will be used to flag sub-catchments which are off-track. Further 
analysis of the vegetation quality data including a threats analysis aid in the evaluation. 

There is unlikely to be new extent available to feed into the mid-term evaluation. 
However, given there are a range of potential new indicators which would be useful as 
additional indicators for future use an assessment of these should be made in 2022 and 
developed for use in the final evaluation and as possible target indicators for the next 
HWS.  

 

Final evaluation 

The end of strategy evaluation will be determined post the mid-term evaluation but 
should include comparing monitoring data to the 2018 baseline. The data analysis plan 
described above will be utilised for this evaluation.  
 
The evaluation should also include an assessment of climate change impacts, data 
management, research, knowledge gaps, reporting approaches, indicators, metrics and 
survey methods. 

 

The rubric below is an early draft of the criteria which will be used to assess whether the 
vegetation extent condition targets are on-track or not. The evaluation should focus on 
reaches which were prioritised for revegetation in the HWS strategy period. As the 
method will only detect canopy above 2m areas which have not long been established 
will not be identified. These areas will need to be flagged in order to help explain 
evaluation results.  For example vegetation typically takes longer to mature in low 
rainfall areas and as such the catchments in the west may be considered off-track.    
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Table 103. Rubric to evaluate long term targets for vegetation extent to be used at the sub-
catchment and catchment levels 

Performance Criteria  

On-track to achieving 
long term target 

Sub-catchment ratings have increased in-line with long term target 
projections (eg rating has increased from 2 to 3) 
 

Slightly off-track to 
achieving long term 
target 

Sub-catchment ratings have not changed relative to the HWS baseline 
(eg rating remains at moderate) 

High chance that 
long-term targets will 
not be met  

Sub-catchment ratings have decreased from the HWS baseline (eg 
rating has decreased from 3 to 2) 

If targets are off-track then the following lines of enquiry should be pursued:  

- How can lack of vegetation establishment be explained and should changes to 
management actions be made?  

- Are there patterns in different catchments? 

- Has there been any reduction in vegetation extent? If so, why? 

Consideration will need to be made of areas which contain woody weeds as these were 
not removed from the canopy cover dataset but may have been removed as part of 
rehabilitation projects. As such these areas will need explaining and factoring into the 
overall performance assessment. 

Emerging /complimentary monitoring methods 

Given the manual nature of creating the 2018 baseline (i.e. 2009 LiDAR plus aerial) 
changes at 2026 may be methodological rather than actual. Redoing the baseline using 
2018 LiDAR (which was not available in time for the HWS) should be considered. A 
review of an automated approach Emerging /complimentary monitoring methods 
being developed by DELWP should be undertaken and considered as an alternative to the 
method used in the HWS.  
 
Other metrics may be useful from the LiDAR data and these should be explored in the 
lead up to the 2026 evaluation period. These should be considered particularly in the 
context of setting new targets for the next strategy.  
 
In grassland EVCs where canopy cover is likely to be naturally sparse a new rating is 
required. The RMIT research project may be able to help with this. 
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Condition - Physical Form 

The physical form of waterways is an important environmental condition as it provides 
the structure from which other environmental conditions act upon and within. Physical 
form refers to the size, shape and form of the bed and banks of rivers.  

The condition of the physical form is influenced by many factors including geology, soils, 
vegetation, flows, sediment and topography. The interaction of these factors result in 
geomorphic processes such as erosion, sediment transport and deposition. The HWS 
conceptual models outline the relationships between physical form and each value 
(Alluvium 2017). 

Melbourne Water - with the expertise of Streamology have developed a desktop decision 
support tool known as the Physical Form Framework - which is a spatial layer containing 
physical form metrics for waterways in the Melbourne Water catchments. Attributes 
include lidar derived measurements (e.g. bank slope, bankfull height) and derived 
metrics (e.g. geomorphic condition, sensitivity, catchment stress) and metrics from 
other data sources (e.g. RiverStyles, geology, IWH score).  
 

The purpose of this framework is to provide an interactive spatial tool that provides 
access to a suite of physical form information for individual waterway segments to guide 
the strategic management of waterways within the Melbourne Water region. This tool will 
be also be useful for evaluation of the HWS. 

Given the importance of physical form and the lack of local data across the region, a new 
field monitoring method has also been developed. Streamology has been engaged by 
Melbourne Water and have developed the Physical Form Field Monitoring Procedure for 
tracking the condition of physical form across the region.  

 

Indicators and monitoring methods  

A qualitative Erosion Potential Index was used to measure the HWS physical form 
condition baseline for each of the 69 sub-catchments.  Refer to Table 104 below 
and the HWS resource document for details (Melbourne Water 2020) on the 
development of the metric and how long term targets were set. Further thought is 
needed to develop a 1-5 rating using the new monitoring data and how targets will be 
set in the future. This will be decided in time for the final term evaluation in 2026. 
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Table 104. Rating scale and descriptors for the HWS Physical Form metric 

Rating Description 

Very High Very low erosion potential. This includes: geomorphically ‘intact’ 
channels with bedrock control or no known triggers for instability. Primarily 
source headwater streams. Adjustment within a dynamic equilibrium is 
appropriate (e.g. fire, flood). 

High Low erosion potential. This includes: waterways with no known active 
erosion, however may have some minor impacts from land use, local 
disturbance etc. Also includes waterways that have been substantially 
modified such that erosion potential is now limited by infrastructure (e.g. 
drains, concrete channels etc.). 

Moderate Moderate erosion potential. This includes: waterways with no known 
active deepening, however susceptible to widening and bank erosion due 
to local land use and disturbance.  

Low  High erosion potential. This includes: waterways with known active 
deepening and widening, and will continue to be susceptible to erosion 
processes. 

Very Low Very high erosion potential. Waterways with known active deepening 
and widening, in highly erodible soils, with likely ongoing disturbance from 
adjacent land use, and will continue to be susceptible to erosion processes. 

 
Physical Form Field Monitoring Procedure 
The Physical Form Field Monitoring Procedure focusses on elements of physical form (
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Table 105) that matter to four of the key values that are platypus, fish, 
macroinvertebrates and vegetation, and is grounded in an understanding of geomorphic 
condition, processes and form. 
 
Field methods are adapted from existing proven techniques and measurements are 
made in sufficient quantity to allow the detection of change with statistical confidence. 
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Table 105. Summary of indicators used in the Physical Form Field Monitoring Procedure 

 

Indicator/Data What it’s useful for 

Bank Form  Changes in the shape of the bank can be indicative of processes of erosion and aggradation. The toe of the 
bank often controls what is occurring in the overlying sediment, for example undercuts may cause the whole 
bank to fail. 

Bank Material  This is a contextual measure that indicates what process and form would be expected. If the bank face was 
reported as steep but it was a bedrock or boulder channel then the interpretation would be of limited change, 
compared to several steep transects in a sand or gravel dominated bank sediment. 

Bars and Benches 
The number and position of bars and benches at a site can be indicative of the sediment budget of the reach, 
their presence and absence may be useful for describing the system trajectory. 

Flow Types 

A change in the diversity of flow types indicates changes in channel morphological diversity, such as the filling 
in of pools and interstitial voids in riffles, which can be caused by increased supply of fine sediment or sand 
slugs. Major changes may be observed when changes such as a de-snagging/snagging, incision or a sand slug 
have occurred at the site. 

Instream macrophytes 

The presence of fringing emergent macrophytes at transects indicates a certain level of hydraulic resistance. A 
reduction in this resistance, through loss of macrophytes, can make the banks more susceptible to fluvial 
entrainment (scour). Alternatively, macrophytes may be abundant across the whole channel bed. This can be 
indicative, and support recovery, of channel form post-disturbance but can be problematic depending on the 
type and density of macrophyte coverage. For example, Typha may cause the entire channel to aggrade, and 
bed form/flow type diversity to be reduced. 

Bed Material 

Urbanisation and excess stormwater runoff have been found to alter the sediment size in riverbeds (Russell, 
Vietz & Fletcher, 2018). As the proportion of sealed roads, pipes and areas of construction rise above a 
threshold level in the catchment the size of the bedload increases. Sediments may also be modified by 
changes in inputs of sediment (such as catchment disturbance). Statistics derived from measurements of bed 
sediment b-axis diameters may be used to report changes in the D50 or the D95 that can result from a 
change in both sediment supply and transport capacity. An increase in the abundance of the highly mobile 
sand sized fraction can also be indicative of a sand slug. 

Large Wood 

The volume of large wood in the channel can also be associated with channel degradation processes. As the 
channel progresses through phases of a Channel Evolution Model (CEM), the abundance may increase due to 
widening of the channel felling riparian trees. The channel may then become wide with higher discharges then 
before incision, which may mobilise large wood out of the reach. Snagging and de-snagging may change the 
roughness in the channel, altering the distribution and volume of erosion.  

Steep and Bare Banks 

It is considered that reporting the extent of steep bare banks is more objective than reporting the amount of 
bank that is eroding. Over time, the extent of bare banks being observed may increase because of sustained 
elevated flows in the channel, such as the higher and longer duration flows that occur downstream of urban 
areas, or flows fixed at a certain elevation for a prolonged period in a flow-regulated situation downstream of 
dams. It would be expected to increase alongside the proportion of steep banks. The initial assessment of 
extent of bare bank should be referenced against the stream type. For example, we would expect bare banks 
on the outside of meander bends in a laterally migrating river. 

Coarse Particulate Organic 
Matter (CPOM) 

CPOM storage in a reach is a function of the hydrology and the trapping efficiency as well as the supply. It 
would be expected that as floods become more frequent, or the trapping efficiency declines, that there would 
be a reduction of CPOM. Aggradation in the channel can also smother the CPOM and so alongside other 
indicators it suggests increased sedimentation. 

Embeddedness 

Embeddedness, the degree to which coarse bed particles are embedded in finer sediment, will be useful in 
streams with coarse bed sediment. Decreasing flow variability, or an overall reduction in flows can cause an 
increase in embeddedness, as can an increase in the sediment supply from upstream. For example, we may 
see an increase in embeddedness upstream of a barrier. 

Barriers 

Barriers can block the flow of sediment in a river system and can limit fish movement eg migratory patterns. 
The bigger the barrier the larger the influence and the greater the size range of particles trapped. Over time 
we would expect to see aggradation upstream of a barrier and may see clear water scour downstream 
alongside channel enlargement. 
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How –  
Each of the field measurements monitored in the procedure fall into one of four sampling 
types: contextual information; transect measurements; whole of site assessments; and 
a modified Wolman count. 
 

- Contextual Information: Before commencing site work, record contextual 
information, including waterway name, identifier, date, coordinates, prior weather 
including rainfall, flow level, access issues and any other comments. 

 
- Transect measurements : Observations are made at the cross-section scale, 

along a 1 m wide swath across the channel at each of the 15 transects. The 
procedure uses a standard length-width ratio for each site of 15:1(i.e. the length 
of each site should be 15 times the bankfull width).  All transect measurements 
are conducted while moving in one direction (usually upstream) along the channel 
from the start of the study reach, before moving on to whole of site assessments. 

 
- Whole of site assessments: Observations are made at the reach scale, after 

transects are completed, working in the opposite direction. Counts and visual 
estimates should encompass the entire length of the study site. 

 
- Modified Wolman: Walk multiple semi-random transects, either perpendicular or 

diagonal to the flow in an area where the bed is accessible, taking measurements 
of bed sediment size, diversity, embeddedness and CPOM at each step (minimum 
of 100 observations). 

 
Where –  
The selection of physical form monitoring sites is based on varying stream typology, 
conditions and river channel widths, and is also guided by historic key values monitoring 
sites to determine thresholds of change for Physical Form metrics (as they relate to the 
values).  
 
A total of 30 sites have been proposed for baseline monitoring. 
 
When –  
Field surveys using the procedure ideally will be conducted in summer, during low flows 
for safety reasons and to maximise the visibility of in channel features and, critically, 
allow access to as much of the bed substrates as possible. 
 
The frequency with which monitoring should be conducted using the procedure depends 
on the type of change that one is interested in. Some changes can occur rapidly (e.g. 
event-based), while others are more gradual and may take years-decades. Very frequent 
monitoring (e.g. multiple times per year) would capture event-based changes but would 
be costly to implement. It is proposed that monitoring annually is a fiscally reasonable 
middle ground, leaving scope for infrequent site specific and targeted post event 
monitoring. 
 

Evaluation - data analysis and reporting 

Baseline and regular reporting 

Once new physical form data is available it will be presented on the HWS website. 
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Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key values in particular areas – rather than making an assessment of 
progress towards long term condition targets.  

The Physical Form Asset Management Framework and the new Physical Form Field 
Monitoring Procedure data will be critical inputs to the mid-term evaluation.  

Until enough condition monitoring data is available for evaluation purposes, the progress 
reports used for tracking the SCPOs will be a useful surrogate for understanding 
successes and issues relating to management of physical form in priority areas.  

Final evaluation 

An end of strategy evaluation for physical form will be scoped ahead of 2026. An 
approach to assessing whether we are on-track to achieving long term targets will need 
to be developed. Ideally multiple lines of evidence will be developed for a rubric as 
outlined in Table 106. The evaluation should also consider how targets for the next HWS 
should be set, along with an analysis of monitoring data which has been collected during 
the life of the strategy. 
 
Table 106. Criteria for evaluating progress towards long term targets 

Performance Criteria  

On-track to achieving 
long term target 

Eg only  
- Condition has improved for 2 or more metrics 

Slightly off-track to 
achieving long term 
target 

Eg only  
- No improvement in metrics or 
- Condition has declined for 1 metric 

 

High chance that 
long-term targets will 
not be met  

Eg only  
- Condition has declined for 2 or more metrics 

 
 

Emerging /complimentary monitoring methods 

- MoRPH (Model of River Physical Habitat) is a tool being developed by the MWRPP. 
The project will develop: 1) an understanding of the change in stream physical 
form relative to urbanisation, 2) a tool to assist with planning and development 
applications to identify the extent of impacts of various development scenarios, 
and 3) the level of intervention required to achieve post-development, 
sustainable physical form capable of supporting values. This project will highlight 
gaps in our knowledge to be filled, and ultimately help refine the approach to 
physical form management for the next Healthy Waterway Strategy. 
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Condition - Instream connectivity  

In the context of the HWS, instream connectivity is a measure of the ability of fish to 
travel through a stream network. Anthropogenic features of stream networks such as 
dams, reservoirs, culverts, road-crossings, weirs and rock chutes, together with natural 
features such as waterfalls, can impede the ability of fish to travel through a stream 
network. Platypus conceptual models also reference the importance of length of suitable 
connected habitat however it was considered that platypus are able to climb over and 
access upstream of some in-stream structures that fish cannot. Some structures such as 
underground pipes can prohibit access for both fish and platypus. 

Anthropogenic fish barriers lead to fragmentation of populations and consequential 
reduction in genetic diversity, interference with migratory patterns which impact life 
cycles and breeding cycles and restricted access to food resources and preferred habitat.  

To improve fish passage, the anthropogenic features can be removed, or infrastructure 
added to allow fish passage (e.g. fish ladders).  

Indicators and monitoring methods  

The HWS Resource Document (Melbourne Water 2020) outlines the method used to 
generate the instream connectivity metric, the baseline and develop long term targets. 
Essentially it is an average of: 

1. Connectivity to stream outlet: Proportion of stream network within each sub-
catchment that has fish passage to the stream outlet (i.e. Port Phillip Bay or 
Western Port) (%).  

2. Connectivity within sub-catchment: Longest stream length with fish passage within 
the sub-catchment, divided by total length of stream within the sub-catchment (%). 

In other words, this is a combined score of connectivity within each of the 69 sub-
catchments, together with connectivity to the bay. This can be thought of as a combined 
metric for migratory and non-migratory fish (Table 107).  
 
Table 107. HWS instream connectivity metric 

Score Range Description 

Very 
High 

80-
100% 

A very high proportion of the stream network has fish passage. 
There is high to very high fish passage within the sub-catchment 
(non-migratory fish) and to the stream outlet (i.e. Port Phillip Bay 
or Western Port for migratory fish). 

High 60-
80% 

A high proportion of the stream network has fish passage. 
Typically, this will mean migratory and non-migratory connectivity 
will have ratings of moderate, high and very high, with the  
minimum rating for either being low.  

Moderate 40-
60% 

The stream network has moderate fish passage. This could be a 
combination of moderate fish passage for non-migratory and 
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migratory fish, or a combination of higher and lower ratings for 
each.  

Low 20-
40% 

The stream network has low fish passage. This means either 
migratory or non-migratory fish passage has a low or very low 
rating, or they both have low ratings. Neither migratory or non-
migratory connectivity achieves a very high rating. 

Very Low <20% The stream network has very low fish passage. This means both 
migratory or non-migratory fish passage ratings no higher than 
low. 

 

Table 108 below provides a summary of monitoring for the instream connectivity 
condition. Monitoring instream connectivity as a condition will involve maintaining the 
barriers and constructed fishways databases and assessing the effectiveness of key 
fishways through the intervention monitoring program. Identification of new barriers and 
confirmation of existing barriers should include the following: 

- Analysis of fish data to help verify whether barriers are ‘partial’ or ‘full’ and to 
identify new barriers.  

- Check for barriers upstream and downstream as part of planning fishway 
construction works (desktop and field based) 

- Review existing spatial layers (such as weirs and dams)  

- Use local knowledge  

Assessing the effectiveness of fishway construction is an intervention monitoring activity. 
Refer to the Research and Intervention Monitoring section for details on proposed 
intervention monitoring for fishways.  

Table 108. Summary of monitoring requirements for instream connectivity  

Indicator  Monitoring 
method 

Where 
monitoring 
is required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline 
data  

Data 
storage 

Fishway and 
barrier 
database 

Update 
barrier and 
fishway 
database 

region wide Mid-term 
and end of 
strategy 

CAM HWS 
baseline 

GIS/MAXIMO 

Migratory 
fish 
surveillance 

Refer to fish 
value section 

Refer to fish 
section 

Refer to fish 
section 

Waterways and 
Biodiversity 

Na Database to 
be 
developed 
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Evaluation - data analysis and reporting 

The relevant KEQ in the HWS MERI framework is: 

KEQ No. 2 - To what extent has progress been made towards 
the longer term environmental condition targets for rivers, 
wetlands and estuaries? 

Mid-term (2022) 

End of Strategy (2026) 

 

 Baseline and regular reporting 

The fishway and barrier database should be reported on the HWS website. 
 

 Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key values in particular areas – rather than making an assessment of 
progress towards long term condition targets.  

Also as the metric for the instream connectivity metric is based on the presence of 
barriers the mid-term evaluation of the habitat sub-catchment performance objectives 
(SCPOs) will provide an indication of this environmental condition.  

Evaluation of the effectiveness of new and existing fishways will be done through RPO 18 
- Critical waterway health assets including stormwater treatment systems, fishways and 
erosion control structures, are maintained for their designed purpose or the same 
outcomes are delivered by alternative means. 

Analysis of fish monitoring data will also be required to understand where barriers 
continue to be limiting fish communities. Data analysis for this is still in development.  

 

Final evaluation 

The final evaluation of the instream connectivity condition will evaluate whether long-
term targets are on-track or not. The draft rubric to be used for this evaluation is 
presented can be combined with the SCPO habitat metric and evaluate whether the long-
term targets are on track or not. combine this with an analysis of fish data. The metric 
should be reviewed for its usefulness for the next HWS. An indicator for platypus should 
be considered.  

Table 109. Rubric for assessing performance of long term targets 

Performance Criteria  

On-track to achieving 
long term target 

TBC 

Slightly off-track to 
achieving long term 
target 

TBC 

High chance that 
long-term targets will 
not be met  

TBC 
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Condition - Water for environment 

Water for the environment is water managed to improve or maintain the health of rivers 
and wetlands – including the plants and animals that depend on them. Cultural values 
and liveability values are of high importance supporting shared benefits.  
 
In many catchments the way water flows through our landscape has changed. Instead of 
water flowing across the landscape naturally, water is captured in storages by dams and 
used for towns, cities industries and farming. These changes have interrupted many of 
the natural river processes needed by native plants and animals to survive, feed and 
breed. Environmental flow studies are undertaken to determine what the waterway 
requires to be healthy and management plans are developed to help deliver this water in 
an equitable manner.  

The predominant threat facing water for the environment is climate change. Future 
stream flows are now predicted to be lower than previously modelled, and it is clear that 
additional water will be needed to meet environmental objectives for the region’s 
waterways. It is also acknowledged that there will be additional and ongoing demand for 
rural and urban water supply from the catchments, including water for domestic, stock 
and agricultural uses. 

Water for the Environment is an important waterway condition that supports the key 
environmental values of fish, platypus, vegetation and frogs. It supports key social 
values such as amenity and recreation.  
 
There are a number of sub-catchment performance objectives (SCPOs) for Water for 
Environment to maintain or improve flows in unregulated systems and to increase the 
environmental reserve in regulated systems. The tracking and evaluation these SCPOs 
will help to contribute to the understanding of water for environment as a ‘condition’. To 
supplement the SCPOs, there is a need to undertake an outlook status report for 
hydrologic condition during mid-term evaluation to understand how priority catchments 
are tracking and to provide context for other river values and conditions.  

 

Indicators and monitoring methods  

The HWS Resource Document (Melbourne Water 2020) outlines the method used to 
generate the water for environment condition metric, the current state (baseline) and 
develop long term targets.  

The current state of water for the environment was assessed by hydrological condition, 
based on three measurements: flow stress ranking (FSR), compliance with 
environmental flow recommendations (FLOWs) and directly connected imperviousness 
(DCI) where urban streams did not have FSR or flow compliance scores. Hydrological 
condition was categorised into 5 categories (very poor, poor, moderate, good and 
excellent) (Table 110). 
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Table 110. Current metric for water for environment condition  

Conditio
n 
category 

Description Flow 
complia

nce 

FSR 
score 

%DCI Current 
state 

very poor Flow recommendations are rarely 
achieved and overall hydrological 
condition is considered very poor 

1-20% 0-2 >20% 1 

poor Flow recommendations are 
occasionally achieved, mostly in wet 
and average climate years but not in 

dry climate years and overall 
hydrological condition is considered 

poor 

21-30% 2-4 10-15% 2 

moderate Flow recommendations are often 
achieved in wet and average climate 
years and occasionally achieved in 

dry climate years.  Overall 
hydrological condition is considered 

moderate 

41-60% 4-6 5-10% 3 

good Flow recommendations are often 
achieved across all climate years and 

overall hydrological condition is 
considered good 

61-80% 6-8 1-5% 4 

excellent Flow recommendations are 
frequently achieved across all 

climate years and overall 
hydrological condition is considered 

excellent 

81-100% 8-10 0-1% 5 

 

FLOW compliance 

FLOW compliance is the percentage compliance of the current flow regime with FLOWS 
study recommendations on a scale of 1-100 (100 being 100% compliance). Compliance 
was calculated for each year of available flow record up to 2017 for gauges in reaches 
that have FLOWS recommendations. Compliance was calculated for each flow component 
(e.g. low flows, freshes, high flows etc) and an annual average was determined that was 
then averaged over all years. 

 Flow stress ranking 

Annual Flow Stress Ranking was scored on a scale of 0-10. FSR scores were calculated in 
2010 using modelled natural and current flow data for each SDL catchment. Seasonal 
sub-indices were calculated for zero flows, low flows, seasonality of flow and variability. 
The annual score is an average of the seasonal sub-indices. The FDR scores were 
aggregated to the MU catchment level by averaging the scores across the MU.  

Directly Connected Imperviousness 



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 180 

For many of the HWS sub-catchments (particularly urban waterways) there was no FSR 
score or FLOWS recommendations/compliance scores. For these MUs, the hydrological 
condition rating was based on an assessment of current and future Directly Connected 
Imperviousness (DCI) and professional judgement.  
 
The condition of each MU is determined using a combination of the measures outlined 
above. Where a MU has both an FSR and FLOWS compliance score, the FLOWS 
compliance score is used. Compliance scores are applied to all Sub-catchments located 
within/above the flow gauge at which compliance was calculated up to the next closest 
compliance point.  
 
These indicators are to be used for the end of strategy evaluation to enable a 
comparison to be made between baseline and HWS implementation. If the approach to 
determining condition is improved (i.e. by using a Source model) then it will be 
important that a baseline from 2016/17 can be reproduced in the model to enable 
comparisons to be made for end of strategy evaluation.  
 

Evaluation - data analysis and reporting 

Baseline and regular reporting  

The baseline condition for Water for Environment will be provided through the HWS 
website. Compliance reporting (eg as per the FLOWs method above) will be reported on 
the HWS website for both regulated and unregulated systems using appropriate 
monitoring sites. 
 

Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key environmental values that may be declining in particular areas – rather 
than assessing progress towards long term condition targets.  
 

Flow data will be critical to the mid-term evaluation to help understand why certain key 
values are indicating that they are significantly off-track – in terms of the target 
attainment. The process for this is outlined in the introduction to Part C section above. A 
data analysis plan is in development. It is likely to include how trends can be assessed,  
which parameters are most important and is likely to utilise outputs from compliance 
with flow recommendations.  

An analysis of flow data along with other threat and contextual data like landuse and 
impervious areas will be used to help explain what is driving downward trajectories of 
key environmental values.  The analysis will be written into a mid-term evaluation report 
which will be made available on the HWS website.  

 

Final evaluation  

The end of strategy evaluation process will be determined post the mid-term evaluation 
but should include comparing monitoring data to the 2018 baseline.  
 
The evaluation should also include an assessment of climate change impacts, data 
management, research, knowledge gaps, reporting approaches, indicators, metrics and 
survey methods. 
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Condition - Water Quality – environmental 

Water quality (WQ) is a critical background condition for many of the environmental 
values and how water quality relates to the key values is documented in the conceptual 
models developed for the HWS (Alluvium 2017).  

The HWS resource document (Melbourne Water 2020) outlines the approach used to 
determine a WQ condition baseline and set long term targets for each of the 69 HWS 
sub-catchments. In summary, the approach for the baseline used a series of 
assumptions between landuse types and water quality ratings from very poor to very 
good. Targets were then set based on assumptions around the level of improvement that 
could be made to WQ through different management actions.  The relationship between 
landuse and WQ levels was based on Melbourne Water’s long term WQ monitoring data – 
which collects monthly or bi-monthly data for a range of indicators at 134 sites across 
the region.  

In addition to water quality data, the sediment quality data set provided by CAPIM (now 
A3P) (Pettigrove, 2018) was used to determine potential pollutant accumulation in 
sediments that could also impact key environmental values. Data collected by CAPIM 
over the period of 30 years from the early 90’s was summarised by Pettigrove (2018) 
“Pollution Issues in the Melbourne Water Region and options for their management”. 
Sediment quality data detects more persistent issues not measured in the ambient water 
quality monitoring program such as pesticide residues.  

WQ sub-catchment performance objectives were focused largely on managing diffuse 
pollution in priority areas. This included improving WQ in priority agricultural 
catchments, hot spot areas for industrial pollution and priority areas for managing 
sediment and other pollutants from the construction phase of urban development.  

Monitoring of pollutant loads to receiving waters is also an important part of water 
quality as actions in the HWS benefit the bays. Monitoring and evaluation of pollutant 
loads will be articulated in the Regional MEP. 

Key evaluation questions and monitoring objectives 

The MERI framework includes the following KEQ relating to environmental conditions: 

KEQ No. 2 - To what extent has progress been made towards the longer term environmental 
condition targets for rivers, wetlands and estuaries? 

The approach to the KEQ is outlined in the mid-term and final evaluation sections below. 
Key input data for the evaluations is the long term ambient WQ monitoring network and 
sediment quality data. The broader objectives of these monitoring programs are 
articulated below: 

Objectives of Melbourne Water’s water quality monitoring programs: 

- Ambient monitoring program: Detecting long term change in water quality across our 
region in line with SEPP requirements. 

- Sediment monitoring program: Complements the long term monitoring program by 
monitoring contaminants in sediment. Objectives are to also monitor a different 
range of parameters e.g. herbicides and pesticides.  
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Indicators and monitoring methods  

The HWS metric for water quality is outlined in Table 111 below. The derivation is 
outlined in the HWS resource document (Melbourne Water 2020) – which in summary is 
based on compliance with SEPP Waters for Victoria environmental water quality 
objectives, the EPA Water Quality Index (designed for the Yarra and Bays Report Card) 
which are then correlated with land uses within catchments1.  

Table 111. HWS water quality metric1 

Score Explanation of Score 

Very High Near natural – high quality waterways. Meets draft SEPP water quality standards 

High Meets draft SEPP water quality standards 

Moderate Some evidence of water quality stress 

Low Under considerable stress 

Very Low Under severe stress 

1 The metric will be updated to reflect SEPP (Waters) and its incorporation into the ERS (Environment 
Reference Standard) 

The ambient water quality monitoring program and the sediment monitoring program 
are summarised in Table 112 below. 

Table 112. Summary of water quality monitoring 

Monitoring 
method 

Indicator 
 

# 
sites 

When 
(frequency)  

Monitoring 
responsibility 

Data 
storage 

Ambient 
water 
quality  
 
 
 
 
 
 
 
 
 
 
 

Toxicity 
and 
heavy 
metals 

mg/L 57 Monthly  MW, Waterways 
and Drinking 
Water Quality, 
IP 
 
 
 
 
 
 
 
 
 
 
 
 
 

Envirosys 
 
 
 
 
 
 
 
 
 
 
 
 

77 Bi-
monthly 

 

pH pH value 57 Monthly  

77 Bi-
monthly 

 

Nutrient 
concentr
ation 

Nitrogen/ph
osphorus 
(mg/L) 

57 Monthly  
77 Bi-

monthly 
 

Salinity Electrical 
conductivity 

57 Monthly  
77 Bi-

monthly 
 

Dissolve
d 
oxygen 

mg/L, % 
saturation 

57 Monthly  
77 Bi-

monthly 
 

Water 
tempera
ture 

°C 57 Monthly  
77 Bi-

monthly 
 

 Turbidity NTU 57 Monthly  

 77 Bi-
monthly 
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Sediment 
quality  

Pesticide
s, 
metals  

TBC                 53 annual CAM  Envirosys  

 
 

Evaluation - data analysis and reporting 

 Baseline and regular reporting  

Regular reporting of WQ data will be through the HWS website.  
 

Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key values in particular areas – rather than making an assessment of 
progress towards long term condition targets.  
 
Water Quality data (where it is an important condition for a key value) will be critical to 
the mid-term evaluation to help understand why certain key values are off-track. A data 
analysis plan for WQ is underway but is likely to include trend analysis for important 
parameters. It will also make use of sediment quality data to better understand water 
quality impacts. 

 

 Final evaluation  

The end of strategy evaluation will be determined post the mid-term evaluation but 
should include recalculating the WQ metric using updated assumptions, assessing 
whether long term targets are on-track and reviewing the metric and how targets are 
set.  

The following draft rubric should be updated ahead of the final evaluation to clarify how 
multiple lines of evidence will be used to judge whether long term targets are on-track or 
not.  

Table 113. Rubric for evaluating progress towards long term WQ targets (for each of the 69 sub-
catchments) 

Performance rating Performance criteria / evidence 

On-track to 
achieving long term 
target 

WQ metric is same or higher than baseline 

And (if sub-catchment has a monitoring site) 

WQI trends (need to specific time period) is stable or increasing 

And sediment quality data is stable or improving (to be confirmed) or if available data 
shows no evidence of a threat to a high value 

Slightly off-track to 
achieving long term 
target 

WQ metric has reduced by 1 rating from the baseline 

And (if sub-catchment has a monitoring site) 

WQI trends (need to specific time period) is declining (has dropped by 1 WQI rating) 

And sediment quality data is decreasing (to be confirmed) or if available data shows 
evidence of a threat to a high value 
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High chance that 
long-term targets 
will not be met  

WQ metric has reduced by 2 ratings from the baseline 

And (if sub-catchment has a monitoring site) 

WQI trends (need to specific time period) is declining (has dropped by 2 or more WQI 
rating) 

And sediment quality data is decreasing (to be confirmed) or if available data shows 
evidence of a threat to a high value 

 
 

Emerging /complimentary monitoring methods 

A review of the ambient water quality monitoring network is planned.  

The current research through A3P will improve monitoring of water quality. Further 
information on the following research projects can be found in Appendix 6. 

• Identifying and managing emerging contaminants of concern (Project B1.1)  
 

• Developing methods to increase the efficiency and effectiveness of waterway 
health assessment within streams, wetlands and estuaries (Project C3.3)  

 
• Understanding the ecological impacts of untreated sewage inputs in waterways 

(Project B1.2B) 
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Condition - Water Quality – recreational 

Activities in and on the water, such as swimming, wading and paddling, provide an 
important recreational value as well as connection to the waterway.  

In-stream recreational water quality can be impacted by microbes that can increase the 
risk of illness. These microbes can arise from a variety of sources including illegal cross 
connections between sewers and stormwater, leaking sewers, poorly operating or old-
design septic tanks, food waste discharges and faeces directly deposited or washed into 
waterways from livestock, wild, or domestic animals. 

The State Environment Protection Policy (Waters), 2018 and the National Health and 
Medical Research Councils Guidelines for Managing risks in recreational waters (2008) 
provide guidelines to characterise water that is suitable for primary contact and 
secondary contact recreation.  
 
Melbourne Water collects E-coli data at 12 sites, weekly over 12 weeks in summer. The 
data was used to derive the metric used in the HWS. Enterococci is only measured 
estuaries.  
 

Indicators and monitoring methods  

The HWS resource document (Melbourne Water 2020) outlines the method used to 
determine a metric for reactional water quality, how the baseline was set and how long 
term targets were derived. Essentially the long term targets were for all sub-catchments 
to achieve at least secondary contact standards (High) over the 50 year time frame and 
for areas currently achieving primary contact (Very high) to be maintained. 
 
The metric is essentially based on compliance with SEPP (Waters) recreational water 
quality objectives (swimming is considered as primary contact) (Table 114). When the 
HWS was developed the metric referred to the previous criteria within SEPP, however the 
changes were minimal and as such the new criteria will be applied to the score. A review 
of the metric has been recommended by the EPA and will be part of the final HWS 
evaluation ahead of setting new targets. 
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Table 114. Recreational Water Quality condition metric 

Score Explanation of Score 

Very High Meets primary contact objectives (good) 

High Meets secondary contact objectives (fair) 

Moderate Not applicable 

Low Does not meet secondary contact objectives (poor) 

Very Low Not applicable 

Monitoring methods for assessing e-coli are well documented and the program is 
summarized in Table 115 below.  

Table 115. Summary of recreational water quality monitoring 

Monitoring 
method 

Where 
monitoring is 
required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage 

Water samples 
tested for e coli  

12 sites Weekly over 
summer (12 
weeks) 

MW, 
Waterways and 
Drinking Water 
Quality, IP 

HWS2018 Envirosys 

 

Evaluation - data analysis and reporting 

Baseline and regular reporting  

 
Regular reporting of monitoring data will be via the HWS website.  
 

Mid-term evaluation 

As outlined in the introduction, further work is required to determine how social values 
and conditions will be evaluated at mid-term. In the meantime, evaluation of the sub-
catchment performance objectives (SCPOs – which are outputs) for recreational water 
quality will provide an indicator of how this condition is tracking. Further thinking is 
required to consider how outcomes can be evaluated based on the SCPO outputs. 
 
The mid-term evaluation stage should draw on work as part of RPO 43 to improve the 
social values conceptual models and metric and consider how recreational water quality 
within waterways could be included in the condition metric. 

Final evaluation  

The final evaluation should update the recreational water quality condition metric and 
evaluate whether long-term targets are on track or not. The criteria for evaluation 
should include the rubric that is used for assessing the SCPOs for recreational water 
quality.  
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Emerging /complimentary monitoring methods 

Existing and future QMRA processes will provide improved approaches to monitoring and 
will help with developing new reach specific target objectives. 
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Condition - Stormwater  

Stormwater runoff from impervious surfaces via pipes to streams is the main reason for 
altered flow regimes and poor water quality across urban waterways within the region. 
Once altered these two critical conditions impact the health of streams in many ways 
from physical habitat destruction to toxic levels of pollutants.  

While flows and water quality are represented as separate environmental conditions 
(refer to relevant sections), the Stormwater Condition is measured by ‘directly connected 
impervious’ (DCI) surfaces (or attenuated imperviousness). It can be considered a 
unique umbrella measure that integrates water quality and flow impacts. It is used in 
modelling catchment runoff and treatment measures and impervious areas can be 
readily tracked through remote sensing data.  

Tracking DCI is required for several reasons; it has been used to set long term targets 
for the HWS at the sub-catchment scale and is also included in the stormwater 
performance objectives (refer to Table 56). It is also a key predictor variable in the 
Habitat Suitability Models (HSMs) for macroinvertebrates, fish and platypus.  
 
Further analysis is required to test whether reporting flow changes in specific areas 
which are undergoing urbanisation (e.g. the priority stormwater areas) is a useful way of 
evaluating the extent to which stormwater management is being effective. The 
intervention monitoring project at Sunbury (refer to the Research and Intervention 
Monitoring section) will monitor and assess flow metrics for this area and could be 
undertaken at other locations as well. In the first instance a review of long term 
monitoring sites in catchments which have undergone significant development in the last 
decade is proposed. 
 
Long term targets in the HWS for DCI can be found in  - Stormwater condition targets 
for 2018 HWS. 
 

Indicators and monitoring methods  

DCI is a measure of the influence of impervious surfaces in the catchment as determined 
by the anthropogenic stormwater drainage system associated with urban land. It is 
computed as the ratio of attenuated impervious area in the catchment (using a half-
decay distance of 9.4 m) to catchment area. Ranges are from 0 – 1.  

Table 116 below sets out the ratings and thresholds in relation to DCI used in the 2018 
HWS. 
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Table 116. Ratings for DCI used in the 2018 HWS 

Rating DCI Impact on waterway health 
Very high < 0.5% Minimal or no threat from stormwater (hydrology is similar 

to pre-European) 
 

High 0.5-2% Minor impacts to stream health from stormwater 
 

Moderate 2-5% Stream health is impacted by stormwater 
 

Low 5-10% Stream health is significantly impacted by stormwater 
 

Very low >10% Stream health is severely impacted by stormwater 
 

 

Table 117 below provides an overview DCI monitoring. This chapter should be read in 
conjunction with the Stormwater Performance Objective chapter which provides details 
on related indicators such as volumes of stormwater harvested and infiltrated.   

Table 117. Overview of DCI monitoring 

Monitoring 
method 

Where 
monitoring is 
required 

Monitoring 
frequency 
(when) 

Monitoring 
responsibility 

Baseline data  Data storage 

Aerial imagery 
combined with 
stormwater 
drainage data 
and WSUD 
treatments 

Entire region 
(with focus on 
SW priority 
areas) 

 

 

2022 and 2026 
(ahead of final 
evaluation) 

Melbourne 
Water 

2016 HWS DCI 
dataset 

TBC 

Flow gauge data TBC – A 
selection of 
existing 
monitoring sites 

Continuous flow 
records 

Melbourne 
Water 

TBC Hydstra 

 
 

Evaluation - data analysis and reporting 

 

Baseline and regular reporting 

Impervious mapping and DCI data at the reach scale and averages at the sub-catchment 
level will be reported on the HWS website. It will include the HWS baseline and any 
subsequent updates.  

Mid-term evaluation 

As outlined in the introduction, condition data will be used at mid-term to better 
understand key values in particular areas – rather than making an assessment of 
progress towards long term condition targets. 
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Impervious data and calculation of DCI will be made in at least the priority stormwater 
areas to input into the mid-term evaluation. An assessment of how much DCI has 
changed is required to understand what is driving key value trajectories.  
 
Updated DCI data is also required to re-run the HSMs. 
 

Final evaluation 

The final evaluation should update the Stormwater Condition metric and evaluate 
whether long-term targets are on track or not. 
 
The review should also include an assessment of data management, research, 
knowledge gaps, reporting approaches, metrics and monitoring methods. 
 
Table 118. Draft performance criteria for assessing Stormwater Condition targets at the sub-
catchment and catchment scales  

Performance Criteria  

On-track to achieving 
long term target 

No increase in sub-catchment DCI category (eg current level is 
low and 2026 level is low) 
And  
No increase DCI along priority reaches (ie refer to d/s reach in 
SW SCPOs) 

Slightly off-track to 
achieving long term 
target 

Sub-catchment average DCI category has decreased in non-
priority sub-catchments (eg current level if moderate and 2026 
level is low)  
Or 
DCI has increased by 1% along priority reaches (ie refer to d/s 
reach in SW SCPOs) 

High chance that 
long-term targets will 
not be met  

Stormwater priority sub-catchment average DCI category has 
decreased (eg current level is moderate and 2026 level is low) 
Or 
Non-priority sub-catchment DCI category has dropped by 2 
categories (eg current is high and 2026 level is low) 
Or 
DCI has increased by 2% or more along priority reaches (ie refer 
to d/s reach in SW SCPOs) 

 
 
 

Emerging /complimentary monitoring methods 

There is a need to document a detailed methodology on DCI calculation ahead of the 
2022 evaluation – e.g. how existing WSUD treatment systems are included in the 
calculation as this was not part of the baseline calculation. 

An analysis of existing flow gauges across the region to ascertain the extent to which 
flow regimes have been modified by urbanization should be undertaken to determine if 
additional lines of evidence should be included in future evaluations.  
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Condition- Litter   

This section is under development and links to the Regional Performance Objective MEP 
(Melbourne Water, under development). There are two RPOs that litter as a condition will 
link to: 

- RPO 26: Methods are in place to assess volume and source of litter to inform and 
promote litter reduction programs 

- RPO 27: Incidence of littering and illegal dumping is reduced through raised 
community awareness and knowledge, infrastructure and enforcement.  

A number of research projects led by A3P will contribute to these two RPOs and will 
include: 

• a Litter Framework project, which aims to standardise litter survey methods 
across the business and across multiple purposes, 

• site specific investigations, such as the Stony Creek whole of catchment litter 
project, and 

•    a citizen science project: Litter Trackers, which is an education program involving 
schools, community groups and councils.  

Further information on these is provided in the RPO MEP (Melbourne Water, under 
development). 
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Condition - Access  

Access to the waterway and riparian corridor enables people to derive value from a 
range of experiences. “Access” can capture many variables that allow people to 
experience the waterway including access: to/or along the waterway corridor; to/or 
along the waterway itself for swimming/ paddling; and connection to points of interest 
(e.g. wayfinding signage).   

Because of the linearity of waterways, people naturally gravitate to them when they 
want to jog, cycle or walk without the distractions of vehicular traffic. Being ‘out and 
about’ and meeting other people augments connection and caring, increases perceptions 
of safety and decreases feelings of loneliness and isolation, all of which have proven 
links to positive mental health. 

Access is an enabling condition of all three social values; amenity, recreation and 
community connection outlined in the conceptual model (Jacobs, 2017). Access has a 
strong relationship and confidence rating towards social values. For Community 
Connection and Recreation this relationship is considered positive, however when 
considering Amenity social values, it is acknowledged that access paths can provide 
both:  

- Positive relationships: one can use a path to access and interact with a waterway, 
increasing the number of visitors can also increase the sense of safety 

- Negative relationships: individual enjoyment of a waterway can be detracted as a 
result of crowding. 

There are a number of sub-catchment performance objectives (SCPOs) for access which 
are focused on maintaining or improving access to and along waterways. The tracking 
and evaluation these SCPOs will help to contribute to the understanding of access as a 
‘condition’. Work is currently underway to improve the social values conceptual models 
which will also explore improving the metrics for access as a condition.  

 

Indicators and monitoring methods  

The HWS Resource Document (Melbourne Water 2020) outlines the method used to 
generate the access condition metric, the current state (baseline) and develop long term 
targets.  

The current state of access condition was assessed using spatial data from the Principle 
Path Network. The length of existing pathways within 200m of at least one side of the 
waterway was measured. The metric then used the length of pathway as a ratio of total 
stream length to define the condition of access (Table 119).  
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Table 119. Ratings used for access condition in HWS 

Score Range Description 

Very 
High 

80-
100% 

A very high proportion of the stream corridor that has access 
paths.  

High 60-80% A high proportion of the stream corridor that has access paths. 

Moderate 40-60% A moderate proportion of the stream corridor that has access 
paths. 

Low 20-40% A low proportion of the stream corridor that has access paths. 

Very Low <20% A very low proportion of the stream corridor that has access 
paths. 

 
 
These indicators are to be used for the end of strategy evaluation to enable a 
comparison to be made between baseline and HWS implementation. If the approach to 
determining condition is improved (i.e. by using a different method) then it will be 
important that a baseline from 2016/17 can be reproduced to enable comparisons to be 
made for end of strategy evaluation. 

Evaluation - data analysis and reporting 

Baseline and regular reporting 

The baseline access condition should be reported on the HWS website along with the 
access SCPO.  
 

Mid-term evaluation 

As outlined in the introduction, further work is required to determine how social values 
and conditions will be evaluated at mid-term. In the meantime, evaluation of the access 
sub-catchment performance objectives (SCPOs – which are outputs) will provide an 
indicator of how access as a condition is tracking. Further thinking is required to consider 
how outcomes can be evaluated based on the SCPO outputs. 

The mid-term evaluation stage should draw on work as part of RPO 43 to improve the 
social values conceptual models and metric and consider how access within waterways 
(i.e. canoeing) could be included in the condition metric. 

 Final evaluation 

The end of strategy evaluation approach will be determined post the mid-term 
evaluation but should include comparing monitoring data to the 2018 baseline.  
 
The evaluation should also include an assessment of climate change impacts, data 
management, research, knowledge gaps, reporting approaches, indicators, metrics and 
survey methods. The access metric should be reviewed for its application for the next 
HWS with improvements identified through RPO 43 to be implemented for the next HWS.  
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Condition – Organised connection  

Connection to waterways can be created and/or enhanced by stewardship (participation) 
activities. This in turn strengthens social capital. Similarly, citizen science strengthens 
social capital, by increasing knowledge of environmental / ecosystem services, increasing 
NRM knowledge, skills and capacities of community members, and by providing 
opportunities to meet people and enhance social networks. 
 
Waterway participation and volunteerism is an indicator of what is termed organised 
connection to the waterway. By increasing participation in environmental stewardship 
programs, theoretical community connection to waterways will be enhanced.  

The conceptual model primarily recognises participation as an enabling condition of the 
social value Community Connection. The conditions are grouped together as a collective 
named Organised Connection which includes the conditions;  

- Sporting 

- recreational 

- social 

- Cultural 

- artistic events 

- citizen science groups, 

- Stewardship 

- NRM groups and  

- caring for country. 

Organised connection has both strong and medium relationships and confidence rating 
towards social values. All relationships are considered positive.  

Of these attributes, those related to stewardship, NRM Groups and citizen science, 
collectively termed stewardship activities, have been used in development of the 
participation metric. 

Participation has both strong and medium relationships and confidence rating towards 
social values. All participation relationships are considered positive.  

 

Indicators and monitoring methods  

The HWS Resource Document (Melbourne Water 2020) outlines the method used to 
generate the participation condition metric, the current state (baseline) and develop long 
term targets.  

The baseline condition for participation was based on the percentage of population 
involved in grants and citizen science (related to waterways) over previous 3 years as a 
proportion of population within sub-catchment (Table 120). The population of the sub-
catchment was determined as at 2016/17 by the ABS.  
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 Table 120. Ratings used for participation condition in HWS  

Score Description Range 
Very High Very High percentage of population in 

sub-catchment participating in grants 
and citizen science programs 

> 2% 

High High percentage of population in sub-
catchment participating in grants and 
citizen science programs 

1-2% 

Moderate Moderate percentage of population in 
sub-catchment participating in grants 
and citizen science programs 

0.5-1% 

Low Low percentage of population in sub-
catchment participating in grants and 
citizen science programs 

0.1-0.5% 

Very Low Very Low percentage of population in 
sub-catchment participating in grants 
and citizen science programs 

<0.1% 

 

Evaluation - data analysis and reporting 

Baseline and regular reporting 

The baseline participation condition should be reported on the HWS website. This should 
be linked to the participation sub-catchment performance objective (SCPO) which will be 
reported on annually.  
 

 Mid-term evaluation 

As outlined in the introduction, further work is required to determine how social values 
and conditions will be evaluated at mid-term. In the meantime, evaluation of the 
participation sub-catchment performance objectives (SCPOs – which are outputs) will 
provide an indicator of how organised connection as a condition is tracking. Further 
thinking is required to consider how outcomes can be evaluated based on the SCPO 
outputs.  

Mid-term evaluation should also draw on the work as part of RPO 43 to improve the 
social values conceptual models and consider how participation as a condition could 
monitored and evaluated differently.  

 

 Final evaluation 

The end of strategy evaluation approach will be determined post the mid-term 
evaluation but should include comparing monitoring data to the 2018 baseline.  
 
The evaluation should also include an assessment of climate change impacts, data 
management, research, knowledge gaps, reporting approaches, indicators, metrics and 
survey methods. The participation metric should be reviewed for its application for the 
next HWS with improvements identified through RPO 43 to be implemented for the next 
HWS.  
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PART D 
Research and Intervention 
Monitoring  
Research is any targeted study - usually experimental by design, to increase our 
understanding of how to manage or prioritise certain issues, often for the purpose of 
long-term planning, leading to improved efficiency / effectiveness of management 
activities, decisions or policy e.g. design and construction methods for stormwater 
harvesting and treatment technologies, development of water resource decision support 
tools, environmental flow requirements for key aquatic species. 
 
Intervention monitoring is about testing assumptions or where confidence is low 
through a structured adaptive management approach involving setting clear 
management objectives and testing alternative interventions. It is typically about testing 
on-ground management actions using an experimental design. 

 
This section of the Rivers MEP outlines: 

- How conceptual and predictive models will be used and updated over time  
- The on-going process to develop priorities for research and intervention 

monitoring  
- Current research and intervention monitoring projects  
- How outcomes are shared and adopted  
- How the impact of research and intervention monitoring will be evaluated 

 

Research and intervention monitoring 

Conceptual and Quantitative Models 

It is important to document key assumptions and knowledge gaps and determine which 
ones are critical and pose a risk to the strategy. Key Value conceptual models were 
developed as part of the HWS. They articulate the relationships between values and 
conditions, the strength of these relationships and the confidence in them. The models 
include a database of relevant literature which was used to support their development. 
The development of the models was undertaken using expert knowledge and a number 
of workshops to discuss and decide on the links in the models (refer to the HWS 
Resource Document 2020).  
 
In addition to the HWS conceptual models, quantitative models for some of the key 
values have been developed. These are described in Part A of this MEP, the HWS 
resource document and Chee et al (2020). It is intended that these models will be 
refined and used for evaluation purposes and for setting priorities in the next iteration of 
the HWS.  
 
The various conceptual and predictive models fed into the process used to identify 
strategic research priorities for the HWS. As research is completed the models require 
updating to reflect this new information.  
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Table 121 outlines the status of each of the conceptual models, when they are due for 
review and who within Melbourne Water is the owner of the model. The table also points 
to other existing or emerging models which should be used where they are more detailed 
and/or up to date. These will be useful for updating the HWS models during the mid-
term review. It is important to update the models at this time as they will be useful for 
feeding into new research and intervention monitoring priorities.  
 
Table 121. Review schedule for conceptual models 

HWS Key Value 
Conceptual Model 

Review 
schedule 

MW team responsible for the Models 

Platypus  2026 Waterways and Biodiversity 
Fish 2026 Waterways and Biodiversity 
Macroinvertebrates 2026 Waterways and Biodiversity 
Birds 2026 Waterways and Biodiversity 
Frogs 2026 Waterways and Biodiversity 
Vegetation 2026 Waterways and Biodiversity 
Social Currently 

under review  
Land and Collaborative Planning 

 

Collaboration and partnerships  

Research into waterways is an integrated program that encompasses local to 
international research including two research practice partnerships i.e. Waterways 
Research-Practice Partnership and Aquatic Pollution Prevention Partnership and other 
industry partners e.g. CRC for Water Sensitive Cities, Western Port Environment 
Research Program, Arthur Rylah Institute Partnership and several ARC Linkage projects. 
Several government agencies including DELWP, retail water companies, Parks Vic, local 
government and EPA are involved in specific research projects (Figure 20).  Research 
partnerships are summarised below. 

 
 
Figure 20. Research partnerships 
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Melbourne Waterway Research-Practice Partnership 

The Melbourne Waterway Research-Practice Partnership between Melbourne Water and 
the Waterway Ecosystems Research Group (WERG) at the University of Melbourne, 
represents an approach to waterway management research within the Port Phillip and 
Westernport region that supports a truly dual focus of: 

(i) applied research to underpin the improved management of waterways and  

(ii) demand-driven knowledge exchange that integrates research findings and 
broader science with Melbourne Water activities (and those of other stakeholders).  

 
The Partnership focusses on the drivers of waterway ecosystem condition in both urban 
and rural environments, and the prioritisation and design of interventions from the 
catchment- to reach-scale for the protection and improvement of waterway ecosystems.  
 
Aquatic Pollution Prevention Partnership (A3P) 

The Aquatic Pollution Prevention Partnership (A3P) between Melbourne Water and the 
RMIT is a dedicated waterway pollution management research program for the Port 
Phillip and Westernport region that supports: 

(i) applied research to underpin the improved management of waterway pollution 
and  

(ii) knowledge exchange that integrates research findings and broader science 
with Melbourne Water activities (and with those of our stakeholders).  

 
A3P focusses on understanding the types and levels of various pollutants in urban and 
rural waterways across the Port Phillip and Westernport region, the impacts of those 
pollutants on environmental and social values, the relative threat of pollutants, and 
efficient and effective approaches to pollution management.  
 
Western Port Environment Research Program: 
Following a significant review of scientific knowledge about Westernport in 2011 
(Chapter 15, Keough et al. 2011) an interconnected research program was developed. 
Research projects cover the themes of: physical processes, nutrients and sediments, 
seagrasses, toxicants, and iconic species. They are directed at answering fundamental 
questions such as: 

• How important are nutrients for protecting the health of the bay? 
• What water quality conditions do seagrasses need, and how can this knowledge 
guide management targets and investment? 
• How important is coastal erosion in terms of sediment loads to the bay? 
• Are toxicants (such as heavy metals and pesticides) an issue for Western Port? 
• How important are certain habitat types for fish diversity? 
• Why has there been a decline in the numbers of fish-eating birds over the past 
20 years? 
• What species of seagrass occur in Western Port? 

 
While the majority of projects have been commissioned and funded by Melbourne Water 
(MW), there has been substantial co-funding or in-kind resources provided by other 
organisations: DELWP, DEDJTR, EPA Victoria, Parks Victoria (PV), Port Phillip and 
Westernport CMA, Central Coastal Board (CCB) and The Nature Conservancy (TNC). 
Participating research organisations include: Arthur Rylah Institute (ARI), CSIRO, Deakin 
University, Eco Insights, eCoast, Federation University, Hydronumerics, Monash 
University, Museum of Victoria, Phillip Island Nature Parks, Riverbend Ecological 
Services, Southern Cross University, the University of Melbourne, University of Tasmania 
and Victoria University. 
 
CRC for Water Sensitive Cities 
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The Cooperative Research Centre for Water Sensitive Cities (CRCWSC) was established 
in July 2012. The CRCWSC purpose is to help change the way we design, build and 
manage our cities and towns by valuing the contribution water makes to economic 
development and growth, our quality of life, and the ecosystems of which cities are a 
part. 
 
The CRCWSC exist to meet three challenges that critically affect cities and towns in 
Australia and across the world: 

- population growth and changes in lifestyle and values; 

- climate change and climatic variability; and challenging economic conditions. 

This research program will support our ability to use integrated water management more 
effectively to generate new water sources, treat wastes and manage waterways, and in 
doing so enhance liveability of our cities by delivering improvements in urban 
microclimates, waterway health and urban landscaping. The research addresses the 
knowledge and capacity gaps that are currently barriers to this new approach. 
 
In its first four years (Tranche 1: 2012–2016), the CRCWSC sought answers to  key 
questions through four research programs: Program A (Society), Program B (Water 
sensitive urbanism), Program C (Technologies) and Program D (Adoption Pathways). 
 
In the following five years, (tranche 2: 2016 - 2021), the focus has shifted from 
answering these key questions to working with regional stakeholders, with the aim to 
adapt and apply outcomes delivered in tranche 1 to locally relevant contexts around 
Australia. The three research programs include: 
 

1. Integrated Research Projects 
2. WSC Tools and Products (TAP) 
3. Regional Implementation Projects (RIG) 

 
For more information visit http://watersensitivecities.org.au 
 
There are a number of intervention monitoring projects conducted through these 
research programs, directly by Melbourne Water or led by DELWP (eg FEFMAP and 
RIMP). Relevant projects are summarised in the following section.   
 

How research and intervention monitoring projects are prioritized  

Research and intervention monitoring priorities were identified during the development 
of the HWS and this process will be repeated in 2023 when the research partnerships are 
due for review and renewal.  
 
The process to development Key Research Areas and projects is outlined in Figure 
21Figure 21. It involved consultation with a range of government agencies and 
stakeholders and alignment with key strategies e.g. the HWS, Better Bays and 
Waterways, Western Port Science review (Melbourne Water 2009; 2011; 2013a; 2013b) 
and Ramsar management plans for the region. Research priorities are principally 
directed towards management activities that have a high level of investment, but a low-
level of knowledge of the most effective way to undertake the activity. Similarly, 
research may be directed towards high-investment activities for which the range of 
potential outcomes is not fully understood. 

https://watersensitivecities.org.au/content/crcwsc-research-2012-to-2016/
https://watersensitivecities.org.au/research/our-research-focus-2016-2021/
http://watersensitivecities.org.au/
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Figure 21. Summary of process for identifying Key Research Areas for the Healthy Waterways 
Strategy 2018 

 

Key steps in the process were: 

1. Melbourne Water teams that engage in a range of waterway related management 
activities documented their ‘top five’ knowledge gaps to support achievement of 
Healthy Waterways Strategy goals.  

2. Engaging with other relevant agencies to understand their waterways research 
priorities   

3. Engaging with Melbourne Water’s major research partners to identify key 
research gaps arising from previous waterway management research investment  

4. Six theme-based workshops with representatives from across Melbourne Water to 
discuss critical knowledge gaps and identify Key Research Areas  including (1) 
Riparian vegetation and in-stream habitat, (2) Stormwater management and 
flooding, (3) Water quality, (4) Hydrology of waterways and environmental flows, 
(5) Liveability, community engagement and social research and (6) Estuaries, 
natural wetlands and biodiversity 

 
 
Projects were prioritized based on the following criteria: 
 

• has the question already been adequately addressed? (i.e. knowledge sharing or 
a literature review may be required only)   

• research that supports delivery of the HWS and other key strategies and plans  

• addresses key gaps in the conceptual models underpinning the HWS 

• provides essential knowledge to address critical short-term and/or strategic long-
term knowledge gaps 

• likelihood of outcome that can be directly adopted by MW and our stakeholders 
i.e. how risky the project is. 
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• opportunities for co-investment  

• builds on existing research investment 

• cost 

• synergies and dependencies amongst other research projects 

Projects are structured to allow the program some flexibility on an annual basis in the 
event of unforeseen waterway management problems or to enable new opportunities to 
be seized. Existing projects are reviewed, and new projects included yearly through a 
project proposal document, co-developed by project teams, and endorsed by the 
Research Management Committee (RMC).  
 
The annual review of projects provides ‘stage gates’ or ‘hold points’ to assess whether 
the outcomes of research are at a point where projects should be redefined, transitioned 
to a ‘development project’ for business adoption or cease.  As part of endorsing the 
annual research program, the RMC is required to ensure there is an appropriate balance 
of projects across all of the Impact Domains. (ie goes across several areas of the 
business and more broadly to the industry). 
 

Current research 

Key research areas developed for HWS using the process outlined above are summarised 
below and current research projects aligned with these themes are documented in 
Appendix 6. 
 

Liveability, community 
engagement, and 
social research 

Stormwater 
management and 
flooding 

Water quality Hydrology and 
environmental flows 

Refining our conceptual 
models and developing 
tools to support 
investment in waterway 
works for recreation and 
amenity  

Defining public health 
and wellbeing benefits of 
waterway, stormwater 
and urban cooling 
programs to support 
investment decisions 

Understanding the 
compatibility between 
social and environmental 
values and whether 
management actions are 
required to balance 
potentially competing 
objectives 

Improving our 
understanding of how 
system design to prevent 
flooding needs to be 
altered to accommodate 
the impacts of climate 
change 

Improving stormwater 
treatment performance 
and determining the 
optimal maintenance of 
WSUD systems 

Understanding the costs 
and benefits of various 
stormwater management 
interventions for 
biodiversity, amenity and 
recreational outcomes 

Developing improved 
technologies and systems 

Understanding the 
environmental impacts of 
pollutants, including 
contaminants of concern, 
to inform risk-based 
management of 
waterways across the 
region 

Quantifying ecosystem 
services in waterways for 
improving water quality 
to better account for the 
benefits of healthy 
waterways 

Developing improved 
water quality indicators 
and monitoring methods 
to better understand the 
impacts of pollutants on 
waterway health 

Developing improved 
approaches to flow data 
collection and data 
management to support 
flow management 
decisions 

Understanding and 
mitigating climate change 
effects on the hydrology 
of waterways, estuaries 
and wetlands 

Improving our 
understanding of the 
responses of key 
environmental values to 
flow regimes to refine our 
environmental flow 
objectives 

Developing tools and 
frameworks to assist 
improved decision-



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 202 

Understanding 
demographics, 
preferences, values and 
water awareness of our 
customers to inform 
waterway works planning 
and delivery 

Understanding, involving 
and supporting 
volunteers in waterway 
management to facilitate 
shared waterway 
objectives 

Increasing community 
awareness and 
connection to waterways 
so we have informed and 
engaged partners 

Understanding aboriginal 
cultural values of 
waterways and 
establishing a framework 
to better integrate these 
values in waterway 
management decision 
making 

to support stormwater 
harvesting and re-use  

Identifying and 
addressing institutional 
and structural barriers to 
implementation of IWM 

Developing decision 
support tools to inform 
the most effective 
stormwater treatment 
systems and locations to 
protect waterway 
biodiversity, amenity and 
recreation 

Developing tools and 
approaches to assist in 
strategic planning of 
pollution management to 
protect biodiversity, 
amenity and recreation in 
waterways across the 
region 

Understanding and 
managing public health 
risks from recreation 
along waterways in the 
region 

Understanding the impact 
of climate change on 
water quality and 
management implications 
for the protection of 
aquatic biodiversity, 
amenity and recreation 
along waterways 

making in the 
management of flows to 
meet environmental flow 
objectives 

Investigating 
opportunities for 
managing stream flows in 
urban catchments to 
protect and improve 
aquatic biodiversity, 
amenity, recreation and 
reduce flooding 

Improving our 
understanding of the 
hydrology of floodplains, 
wetlands and estuaries, 
including groundwater-
surface water 
interactions to protect 
and improve aquatic 
biodiversity 

Improving our 
understanding of the flow 
requirements of estuaries 
to develop and refine 
environmental flow 
objectives 

Exploring opportunities to 
integrate methods for 
determining ecological 
flows objectives in urban 
and rural streams to 
improve approaches to 
objective setting across 
both stream types 
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Streamside vegetation 
and instream habitat 

Wetlands and 
estuaries 

Other aquatic 
biodiversity 

Port Phillip Bay and 
Western Port 

Understanding the 
potential impacts of 
climate change on 
riparian vegetation 
communities and 
opportunities to 
effectively build resilience 
or transition vegetation 
communities 

Understanding the impact 
and effective 
management of pest 
plants and animals on 
riparian vegetation 

Developing decision 
support tools to support 
improved investment in 
riparian and instream 
habitat activities and 
locations 

Identifying critical 
constraints to 
revegetation success and 
opportunities to improve 
vegetation outcomes  

Improving our 
understanding of 
instream habitat 
conditions, threats and 
processes across the 
region to inform works 
planning 

Developing strategic 
decision-making tools 
and frameworks for the 
prioritisation of 
management 
interventions for 
wetlands and estuaries 

Improving our 
understanding of 
management techniques 
that are most effective to 
protect and improve the 
ecological health of 
wetlands and estuaries 

Developing improved 
monitoring, assessment 
and reporting methods to 
understand 
environmental conditions 
and values of wetlands 
and estuaries 

Improving our 
understanding of critical 
ecological processes and 
the ecology of key 
species to improve our 
conceptual and 
quantitative models 

Understanding the 
unintended consequences 
of our management 
activities on aquatic 
biodiversity to inform 
works planning and 
programming to reduce 
impacts on 
environmental values 

Understanding areas of 
high biodiversity 
significance (for example, 
Melbourne Water’s Sites 
of Biodiversity 
Significance, Ramsar) 
and appropriate 
management responses 
to manage key threats to 
environmental values 

Undertaking priority 
research projects 
identified in the Port 
Phillip Environmental 
Management Plan 

Undertaking priority 
research projects 
identified in the Western 
Port Environment Science 
Review and synthesis 
report 

Undertaking priority 
research projects 
identified in the Ramsar 
management plans for 
the Port Phillip and 
Westernport region 
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Current intervention monitoring 

There are a number of intervention monitoring projects underway which will lead to improved understanding of various components of conceptual models and will feed directly into improved on-ground management 
activities. Each project is summarised below (Table 122).  

Table 122. Summary of intervention monitoring projects related to the Healthy Waterways Strategy waterway conditions and key values. 

Project 
name 

Primary 
Question 

Start 
and end 
dates 

Objectives location  Values and conditions being tested  Lead organisation and link to further 
information  
 

Sunbury IWM  
  

 

 

Can stormwater 
runoff from urban 
developments be 
adequately 
retained, used 
and treated to 
protect or restore 
stream ecosystem 
structure and 
function? 

 
 
 

2019 - 
2023 

Can stormwater control measures compensate for the loss of ephemeral 
headwater streams? How does urban development with conventional 
stormwater management alter values of headwater streams? 
Can IWM protect small streams (5-50km2) and larger streams (~> 50km2)?  
 
How can retention, use and treatment of urban stormwater protect or provide 
natural flow regimes for waterway health? 
 

Emu Creek and 
Jacksons Creek 
 

Hydrology  
Water quality 
Macroinvertebrates  
Vegetation  
Ecological processes – carbon 
decomposition, denitrification  

Melbourne Water Waterways Research 
Partnership 
 
Project ID C1 

Monbulk – 
real-time 
monitoring 
and control of 
environmental 
flows 

Can we use real-
time monitoring 
and control of 
urban storages 
and rain tanks to 
provide 
environmental 
flows for key 
environmental 
values in urban 
catchments? 

2020-
2023 

Demonstrating the use of real-time monitoring and active control to provide 
environmental flows in urban catchments 
 
Using platypus in Monbulk creek as a case study where HSM predictions in 
reduction in stream flow under a changing climate will significantly impact 
populations  

Monbulk Creek Platypus, flows, macros Project ID C1 

Little 
Stringybark 
Creek (LSC) 
and Dobsons 
Creek 

Can catchment-
scale stormwater 
retention restore 
the hydrology, 
water quality & 
ecological 
structure and 
function of a 
degraded urban 
stream? 

2007-
2023 

To test if catchment based stormwater control measures can protect streams 
from stormwater runoff from urban development.  
 
 

Little Stringybark 
Creek (LSC) and 
Dobsons Creek 

Hydrology 

Water quality 

Maroinvertebrates  

Epilithic diatoms  

Benthic algal  

Coarse particulate organic matter 
breakdown 

 

Melbourne Water Waterways Research 
Partnership 
 

Project C1  

Works 
Intervention 
Monitoring 

Is my river health 
intervention 
project working? 

2006 – 
2020 
(currently 
under 
review) 

To improve knowledge about the relationship between stream rehabilitation 
projects and condition change, as measured by the Index of Stream Condition 
(ISC) and Works Monitoring Method (WMM) metrics.  
 
To identify impediments that may compromise the best condition outcomes 
resulting from rehabilitation projects.  

 

30 Intervention 
Sites (vegetation 
works, stabilisation 
works or both), with 
2 control sites each 
(at the beginning 
and now under 
review) 

Vegetation – Extent and Condition 

Geomorphology – Physical Form  

Litter 

Pests 

recruitment 

Melbourne Water  
 
Capital Works and ISC Program 
http://inflo/inflo/cs.exe/link/20534044 

 

http://inflo/inflo/cs.exe/link/20534044
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Project 
name 

Primary 
Question 

Start 
and end 
dates 

Objectives location  Values and conditions being tested  Lead organisation and link to further 
information  
 

Deer 
Monitoring 

What are the 
impacts of deer 
on different 
vegetation 
communities and 
can they be 
managed?  

2018-
2023 

Quantify the impact of deer browsing and vegetation thresholds for acceptable 
levels of impact. 

Differentiate the effects of native herbivore and deer browsing. 

Determine if there a measurable improvement in vegetation condition that is 
attributable to the removal of deer. 

Decision support tool to understand the likely threat of deer to high value 
vegetation reaches or areas of proposed revegetation. 

Identification of potential deer mitigation measures at high value vegetation 
sites or revegetation sites 

Region wide, but 
includes the Yarra, 
Bunyip and upper 
Werribee 
catchments  

Vegetation  

pests 

Melbourne Water and Melbourne Water 
Waterways Research Partnership 

 
Project D2 
+ MW capex (complete) 

Inventory of 
Values and 
Threats 

What is the 
vegetation 
condition change 
in high value 
vegetation areas 
resulting from 
works or no 
works?  

2008 – 
present 
(no end 
date 
currently 
specified) 

Better understand the values and threats along a reach and their trajectory. 

 

Identify where works have reduced weed extent, cover and/or life stage. 

 

Various, generally in 
high quality 
vegetation, e.g. 4 
(High) or 5 (Very 
High) Quality 

Vegetation  

Threatened Species 

Pests / Weeds 

Recruitment 

Human Disturbance 

 

I:\MEL\waterway planning\Vegetation 
Management\GIS Data 

Sites of 
Biodiversity 
Significance 
Monitoring 
Quadrats 

Are MW’s sites of 
Biodiversity 
Significance being 
effectively 
protected?  

2016 - 
present 

Monitor changes in values and threats. 

Determine whether investment in these sites is providing the necessary 
biodiversity outcomes. 

 

40 Sites of 
Biodiversity 
Significance 
(assessed every 3 
years) 

Vegetation Community,  

Vegetation Extent and Condition 

Recruitment 

Pest / Weeds 

Human Disturbance 

 

5.3 Projects at multiple SoBS 

http://inflo/inflo/cs.exe/link/20579769 

Effectiveness 
of rural land 
interventions 
to improve 
stream flows 
and water 
quality 

What are the 
sources of 
pollutants in rural 
land and what are 
the most cost 
effectiveness 
control measures? 

2018-
2023 

Develop a framework for the Rural Land Management Program to prioritise 
locations for investment and identify the most appropriate rural runoff 
treatment measures. 

 

Identify sources of pollutants and  

 

Testing revegetation of gullies in farms 

 

Tarago catchment Water quality Project C2 

Evaluating 
direct seeding 
as a cost-
effective 
revegetation 
technique 

Is direct seeding 
a cost effective 
way to establish 
vegetation?  

2013-
2021 

Testing the effectiveness of direct seeding in riparian areas. Optimising 
protocols to maximise the likelihood of success. Comparing direct seeding with 
tubestock planting. 

 

various Plant Survival 

Pest / Weeds 

Project D3 

Identification 
of cost 
effective 
opportunities 
for addressing 
pollutants 

What are most 
cost effective 
options for 
treating industrial 
landuse? 

2015-
2023 

Review of current practices for addressing pollutants from old and new 
industrial catchments. 

 

Identify industrial estates that can be used to trial treatment options and best 
practices identified within the review.  

 

Dandenong Creek / 
Old Joes Creek 

Water quality AP3 (Project A1.5) 
EODC 

http://inflo/inflo/cs.exe/link/20579769
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Project 
name 

Primary 
Question 

Start 
and end 
dates 

Objectives location  Values and conditions being tested  Lead organisation and link to further 
information  
 

from industrial 
catchments 

Tarago fish 
monitoring 
study 

How do 
environmental 
flows influence 
the movement of 
diadromous fish? 

2020-
2022 

Use passive integrated responders and readers at four locations to determine 
how fish respond to environmental flow releases 

Bunyip/Tarago 
Rivers 

Fish movements  

Hydrology 

Melbourne Water, partner ARI 

https://www.melbournewater.com.au/what-
we-are-doing/news/new-technology-game-
changer-endangered-grayling 

(report from ARI due in September) 

Birds How do different 
approaches to 
willow removal 
affect riparian 
bird communities? 

2012 to 
TBC 

To learn improved willow-removal methods (and follow-up maintenance) to 
benefit riparian bird communities  

 

To observe riparian bird community responses to different willow removal 
methods (no removal, staged removal and wholesale removal), and time since 
willow removal. 

Yarra tribs (Arthurs 
Creek and Running 
Creek) but also 
Olinda Creek 

Birds 

Vegetation 

MW through Birdlife Australia. 

 

Data are held by Birdlife Australia. 

 

http://inflo/inflo/cs.exe/properties/20539790 

Birds 

 

Can we 
influence/improve 
riparian bird 
communities 
through 
streamside 
works? 

~2016 to 
TBC 

To assess bird responses to different revegetation efforts Rosanna Creek, and 
a couple of other 
sites  

Birds 

Vegetation 

MW through Birdlife Australia. 
 

Data are held by Birdlife Australia (to which 
we get access whenever required. 

RIMP How do riparian 
systems change 
in response to 
management? 

2014-
2024 

Measuring outcomes from:  

1. weed control,  

2. replanting of native vegetation and  

3. fencing to restrict livestock access.  

Selection of sites 
around Victoria  

Vegetation Extent and Condition 

Pests / Weeds 

Recruitment 

Vegetation Community 

https://www.water.vic.gov.au/waterways-
and-catchments/riparian-land/riparian-
land/how-is-riparian-land-
managed/riparian-intervention-
monitoring-program 

VEFMAP 6 
KEQ1 

Do eflows 
promote 
immigration of 
diadromous fishes 
into southern 
Victorian coastal 
rivers? 

2016-
2020 

Investigating characteristics of spring-summer river flow that affect 
abundances of diadromous fish entering the lower reaches of coastal rivers. 

Werribee River, 
Cardinia Creek, 
Bunyip River 

Fish movements 

Hydrology 

ARI 

https://www.ari.vic.gov.au/research/rivers-
and-estuaries/assessing-benefits-of-water-
for-the-environment 

 

LWD / 
physical form 

TBC      

Fishways TBC      

https://www.ari.vic.gov.au/research/rivers-and-estuaries/assessing-benefits-of-water-for-the-environment
https://www.ari.vic.gov.au/research/rivers-and-estuaries/assessing-benefits-of-water-for-the-environment
https://www.ari.vic.gov.au/research/rivers-and-estuaries/assessing-benefits-of-water-for-the-environment
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Sharing and adopting outcomes from research and intervention 
monitoring 

Based on the Knowledge Exchange and Impact Framework 2018-2023 for the Melbourne 
Waterway Research-Practice Partnership, outcomes from research and intervention 
monitoring will be communicated in the following ways: 

Approaches for dissemination of main findings will depend on the target audiences, 
stages and outcomes of the projects. Formal communication tools (see table below) will 
be the dominant approach, but informal dissemination of information (personal 
communication) will also be used, especially during the initial phases of development of 
monitoring projects. This is possible due to the relationship between Melbourne Water 
and Research partnerships that fosters constant communication, through meetings and 
hot-desk work arrangements between the two. 
 
Formal communication tools will be used throughout the project, and the choice and 
complexity of tools will depend on the stage of the project itself. Shorter communication 
tools (such as eBulletin), will be used at regular intervals for quick updates on the 
project and to communicate small important outcomes, while web-pages, for example, 
will be used for the duration of the project and beyond. 
 
Three of the most important tools (through partnerships) are project team meetings, 
presentations and technical; publications, and their use is dictated by the formal 
agreement between Melbourne Water and partnering universities. 
 
In order to facilitate adoption and ‘mainstreaming’ of research outcomes into Melbourne 
Water business activities, it also may be necessary for some projects to have a 
‘development’ stage e.g. direct seeding where we are currently refining Melbourne Water 
processes and procedures for capital delivery to be able to incorporate direct seeding as 
an alternative revegetation tool and running these as pilot projects. Development 
projects would be considered as part of annual project planning and would require the 
identification of an appropriate Melbourne Water lead (i.e. someone from the Impact 
Domain) with support from researchers and other Melbourne Water staff where 
necessary. 
 

Learning pathway   Key audience 

Annual research summit – combined 
summit for MWRPP and A3P 
partnerships, held annually 

Researchers, Melbourne Water staff, 
external stakeholders 

Presentations at catchment forums Catchment forums (agencies and 
community) 

MWRPP/A3P Technical Reports Technical staff and interested community 

Academic papers Researchers, Technical staff and interested 
community 

Project team meetings Researchers, Melbourne Water staff and 
other relevant agencies e.g. DELWP, EPA, 
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Parks Victoria, retail water companies, local 
government. 

Melbourne Water lunch time 
seminars (Waterways and Wetlands 
group seminars) 

Melbourne Water staff and relevant 
agencies 

External stakeholder presentations External stakeholders 

Email bulletins Melbourne Water staff, external 
stakeholders 

Conferences (oral and/or poster 
presentation) 

Researchers  

Field/Demonstrating days Melbourne Water staff, external 
stakeholders 

Webpages (MWRPP and A3P) Melbourne Water staff, public, external 
stakeholders 

Training course on sampling 
techniques 

Melbourne Water staff (professional 
development) 

Newspapers (local or state) General public 

Guideline documents for monitoring Melbourne Water and external stakeholders 
(CMAs) 

Workshops Melbourne Water staff, including 
demonstration of sampling techniques 

Case studies Melbourne Water staff, external 
stakeholders 

Technical notes (one page 
document with summary of 
findings) 

Any audience at 
training/workshop/demonstrating days 

 

Evaluation of impact, efficiency and effectiveness of research 

The following KEQ in the MERI framework is relevant to this section. 
 
KEQ 4 – To what extent have the delivery methods of the strategy been cost effective 
and efficient? 
4b. To what extent have monitoring and research contributed to effective and efficient 
delivery of the Strategy? 
4c. To what extent have data been used to inform and validate models and assumptions, 
and to inform adaptive management? 
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4d. How appropriate were interventions in achieving the intended outcomes and aligning 
with needs of beneficiaries? 
 
Evaluation of impact, efficiency and effectiveness of the research partnerships will be 
undertaken typically every 5 years.  For example the first formal evaluation was recently 
undertaken by Inxure Strategy Group to review the first round of the partnerships 
(MWRPP and CAPIM). It evaluated: 1) the benefits from the partnership; 2) the 
strengths of the partnership; 3) whether the partnership should continue for another 
term; and 4) opportunities for improvement in the Partnership.  
 
RPO 45 relates to research and the RPO MEP will further detail how evaluation will be 
carried out. 
 
Mid-term evaluation 
The focus of the mid-term evaluation will be around the following: 
 

- What have we learnt from intervention monitoring? 
- Do we have an adequate program in place to evaluate critical assumptions? 

 
End of strategy 
The final evaluation will review outcomes, intervention and research projects and assess 
their impact. 
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Appendix 1 – Sub-catchment reference map 

 

  



   
Rivers Monitoring and Evaluation Plan V1.0 2020  

 214 

Appendix 2 - Stormwater harvesting and 
infiltration targets for priority areas  

Table 123. Ten year (2028) harvesting and infiltration volumes for priority areas in the 2018 HWS. 
(note that volumes for Dandenong need to be confirmed)  

 
Priority area SUBCATCHME CATCHMENT  2028 

harvest 
ML/y  

 2028 
infiltrate 
ML/y  

Doongalla Dandenong Creek Upper Dandenong             0.05           0.02  

Tremont & Ferny 
Creek 

Corhanwarrabul, 
Monbulk and Ferny 
Creeks 

Dandenong                 -                  -    

Sassafras, Kallista & 
Sherbrooke 

Corhanwarrabul, 
Monbulk and Ferny 
Creeks 

Dandenong                 -                  -    

Monbulk Creek Corhanwarrabul, 
Monbulk and Ferny 
Creeks 

Dandenong          19.08           8.69  

The Basin & Sassafras Dandenong Creek Upper Dandenong             0.20           0.08  

Jacksons Creek Jacksons Creek Maribyrnong        400.18         95.81  

Lancefield & Romsey Deep Creek Upper Maribyrnong        168.59         49.29  

Macedon & Mt 
Macedon 

Jacksons Creek Maribyrnong             6.00           1.92  

Darraweit Guim Deep Creek Lower Maribyrnong             0.76           0.15  

Emu Creek Emu Creek Maribyrnong        695.22       166.09  

Cobbledicks Ford 
(Werribee River) 

Werribee River Lower Werribee        824.45       125.00  

Upper Werribee River Werribee River Upper Werribee        201.32         61.34  

Cherry Creek Lollypop Creek Werribee          84.67         12.79  

Kororoit Creek Lower Kororoit Creek Upper Werribee        912.50       160.81  

Toolern Creek Toolern Creek Werribee        142.60         23.02  

Little Lang Lang River Lang Lang River Westernport             3.16           1.17  

Cardinia Creek Cardinia, Toomuc, Deep 
and Ararat Creeks 

Westernport     1,212.73       419.47  

Main & Splitters 
Creeks 

Mornington Peninsula 
South-Eastern Creeks 

Westernport          23.24           7.67  

Drum Drum Alloc 
Creek 

Mornington Peninsula 
Western Creeks 

Westernport          26.60           8.08  
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Saltwater Creek French and Phillip Islands Westernport          26.12           7.73  

Whiskey & Gum Scrub 
Creeks 

Tarago River Westernport        392.14       162.03  

Adams Creek Lang Lang River Westernport          17.06           6.18  

King Parrot Creek and 
tributaries 

King Parrot and Musk 
Creeks 

Westernport        269.24       100.54  

Upper Merri Creek Merri Creek Upper Yarra     5,651.47    1,376.64  

Olinda Creek Olinda Creek Yarra          80.60         31.51  

Little Yarra River Little Yarra River and 
Hoddles Creek 

Yarra          60.93         33.36  

Healesville & Badger 
Creek 

Watts River (Rural) Yarra          58.55         25.90  

Yarra River Middle Steels and Pauls Creek 
(Rural) 

Yarra        314.44         96.67  

Malcolm Creek Merri Creek Upper Yarra        142.59         31.37  

Brushy Creek Brushy Creek Yarra        343.92       119.12  

Stringybark Creek Stringybark Creek Yarra          24.86           9.58  

Darebin & Findons 
Creeks 

Darebin Creek Yarra        301.68         73.69  

Woori Yallock Creek Woori Yallock Creek Yarra          90.54         40.87  

Yarra River Yarra River Lower Yarra          93.11         27.81  

Whittlesea Plenty River Upper Yarra          69.25         23.62  

Yarra River Upper Yarra River Upper (Rural) Yarra          65.50         33.50  
 

total region   12,723.35    3,341.52  
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Appendix 3 – Location information for the macroinvertebrate monitoring 
sites 

Table 124. The site code, associated project, waterway name, grid coordinates (MGA 1994 Zone 55), and catchment for each of the 120 
macroinvertebrate survey sites. Site codes may change in the future and will be determined by the actual sampling location. LSC = Little Stringbark 
Creek project. 

Site code 
Associated 
project Waterway name Easting Northing 

Major river 
catchment Old site code 

ALD-2608-1 NA ALDERMANS CREEK 406656.2 5824577 Yarra ALD0026 
ANS-1611-6 NA ANDERSONS CREEK 342138.4 5821275 Yarra ANS0016 

ARE-1485-5 NA 
ARMSTRONG CREEK EAST 
BRANCH 399647.8 5833698 Yarra ARE0015 

ARM-3948-0 NA ARMSTRONG CREEK 399440.9 5833930 Yarra ARM0040 
ART-10382-8 NA ARTHURS CREEK 341628.3 5839212 Yarra ART0121 
BAR-1063-1 NA BARRINGO CREEK 289289.5 5855848 Maribyrnong BAR0011 
BAS-5864-8 NA BASS RIVER 386805.9 5753731 Westernport BAS0059 
BNY-12470-3 NA BUNYIP RIVER 390714.5 5795251 Westernport BNY0126 
BNY-24764-5 NA BUNYIP RIVER 390748.3 5789875 Westernport BNY0261 
BNY-2838-1 NA BUNYIP RIVER 389589 5800999 Westernport BNY0040 
BNY-69016-6 NA BUNYIP RIVER 384703 5779152 Westernport BNY0712 
BOL-1246-0 Sunbury BOLINDA CREEK 295684.9 5860984 Maribyrnong BOL0012 
BOL-9615-0 NA BOLINDA CREEK 300584.6 5851082 Maribyrnong BOL0097 
BOY-13537-3 Sunbury BOYD CREEK 313582.3 5859882 Maribyrnong BOY0134 
BRS-1472-0 LSC BRUSHY CREEK 350818.8 5817234 Yarra BRS0015 

CCK-1538-8 NA 
COCKATOO CREEK (TRIB OF 
WOORI YALLOCK) 368451.3 5798368 Yarra CCK0009 

CCK-4955-9 NA 
COCKATOO CREEK (TRIB OF 
WOORI YALLOCK) 370632.8 5806886 Yarra CCK0050 

CDC-10600-0 NA LOLLYPOP CREEK 357982.9 5783549 Westernport CDC0105 
CHA-1268-7 Sunbury CHARLIES CREEK 298209.5 5855188 Maribyrnong CHA0013 
CMT-828-5 NA CEMENT CREEK 388624.5 5824835 Yarra CMT0008 
DBS-363-4 LSC DOBSONS CREEK 352615.8 5808775 Dandenong DBS0004 
DBS-810-7 LSC DOBSONS CREEK 352052.8 5808941 Dandenong DBS0008 

DIY-5232-7 NA 
DIAMOND CREEK (TRIB OF 
YARRA) 346418.7 5837013 Yarra DIY0052 

DNG-173-5 NA DANDENONG CREEK 354513.5 5809686 Dandenong DNG0002 
DNG-23690-8 NA DANDENONG CREEK 344856.9 5797526 Dandenong DNG0246 
DNG-31881-0 NA DANDENONG CREEK 340654 5789211 Dandenong DNG0325 
DNG-7957-4 NA DANDENONG CREEK 342592.6 5809893 Dandenong DNG0079 

DPW-21923-5 Sunbury 
DEEP CREEK (TRIB OF 
MARIBYRNONG) 303009.3 5871065 Maribyrnong DPW0226 

DPW-28678-5 Sunbury 
DEEP CREEK (TRIB OF 
MARIBYRNONG) 305422 5862725 Maribyrnong DPW0295 

DPW-86064-0 Sunbury 
DEEP CREEK (TRIB OF 
MARIBYRNONG) 305952.1 5832811 Maribyrnong DPW0673 

DRB-11398-5 NA DAREBIN CREEK 326623.9 5820084 Yarra DRB0114 
EAT-1703-6 NA EAST CREEK 331474.1 5746921 Westernport EAT0018 
EMU-14206-0 Sunbury EMU CREEK 302550 5846789 Maribyrnong EMU0146 
EMU-16701-9 Sunbury EMU CREEK 302947.1 5837998 Maribyrnong EMU0167 
EMU-1728-2 Sunbury EMU CREEK 301988.4 5851826 Maribyrnong EMU0018 
EMU-18372-1 Sunbury EMU CREEK 305814.5 5835002 Maribyrnong EMU0184 
FEH-4184-3 NA FEHRING CREEK 416602.9 5823987 Yarra FEH0008 
FER-647-5 LSC FERNY CREEK 352858.8 5802210 Dandenong FER0006 
GDM-4024-6 NA GOODMAN CREEK 275058.3 5834983 Werribee  GDM0049 
GIS-1105-4 Sunbury GISBORNE CREEK 280990.5 5853002 Maribyrnong GIS0011 
GYR-1085-2 Sunbury WURUNDJERI CREEK 298731.2 5852807 Maribyrnong GYR0011 
I8D-1486-0 Sunbury DUCKHOLE CREEK 299974.7 5860164 Maribyrnong DKH0016 

I8U-1467-2 Sunbury 
FIVE MILE CREEK (TRIB OF DEEP 
CREEK IN MARIBYRNONG CAT) 300521.7 5864454 Maribyrnong ROM0014 

JKN-11194-1 NA JACKSONS CREEK 287440.6 5848375 Maribyrnong JKN0108 
JKN-14526-1 Sunbury JACKSONS CREEK 295132.4 5847923 Maribyrnong JKN0148 
JKN-28603-7 Sunbury JACKSONS CREEK 300141.9 5848279 Maribyrnong JKN0278 
JKN-34269-0 Sunbury JACKSONS CREEK 300599.6 5837961 Maribyrnong JKN0344 
JKN-40043-5 Sunbury JACKSONS CREEK 303023 5829075 Maribyrnong JKN0400 
JKS-470-7 NA JACKS CREEK 339371.5 5852240 Yarra JKS0005 
KJP-2645-3 NA WERRIBEE RIVER 258535.5 5839920 Werribee  KJP0026 
KPR-2752-1 NA KING PARROT CREEK 396015.9 5777262 Westernport KPR0027 
KRT-13267-6 NA KOROROIT CREEK 295100 5823733 Werribee  KRT0116 
KRT-26894-1 NA KOROROIT CREEK 308940.1 5814120 Werribee  KRT0273 
KRT-7547-7 NA KOROROIT CREEK 293228.7 5831607 Werribee  KRT0075 
LER-15139-6 NA LERDERDERG RIVER 266601.8 5846851 Werribee  LER0150 
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LER-23492-2 NA LOLLYPOP CREEK 272964.1 5831659 Werribee  LER0235 
LIS-453-6 LSC LITTLE STRINGYBARK CREEK 359908.3 5817970 Yarra LIS0004 
LIS-69-1 LSC LITTLE STRINGYBARK CREEK 358398.9 5817171 Yarra LIS0001 
LNG-16600-6 NA LANG LANG RIVER 393697.5 5767487 Westernport LNG0169 
LNG-36916-2 NA LANG LANG RIVER 373013.4 5764783 Westernport LNG0388 
LOL-11922-8 NA LOLLYPOP CREEK 288649.3 5794789 Werribee  LOL0118 
LSN-150-4 LSC WATTLE VALLEY CREEK 358941.6 5817890 Yarra LSN0001 

LSS-96-6 LSC 
LITTLE STRINGYBARK CREEK 
SOUTH 358501.3 5817099 Yarra LSS0001 

LTL-38495-3 NA LITTLE RIVER 278560.3 5802506 Werribee  LTL0368 
LTL-41406-0 NA LITTLE RIVER 280818.8 5794104 Werribee  LTL0498 
LYR-722-3 LSC LYREBIRD GULLY CREEK 358990.2 5811926 Yarra LYR0007 
MAI-1320-2 NA MAIN CREEK (PENINSULA) 322048.5 5745549 Westernport MAI0011 
MAM-1366-8 Sunbury MAIN CREEK (TRIB OF CHARLIES) 298015.5 5855039 Maribyrnong MAM0013 
MCM-5970-4 NA MCMAHONS CREEK 397860.5 5826291 Yarra MCM0060 
MCR-4346-0 NA MCCRAE CREEK 368532.2 5813200 Yarra MCR0043 
MMC-3774-3 NA MULLUM MULLUM CREEK 338748 5820912 Yarra MMC0038 
MNB-2865-3 NA MONBULK CREEK 349350.8 5803750 Dandenong MNB0028 
MNB-652-0 NA MONBULK CREEK 356319.5 5803123 Dandenong MNB0006 
MNZ-1052-1 NA MENZIES CREEK 362861.8 5804722 Yarra MNZ0011 
MOO-11187-1 NA MOONEE PONDS CREEK 317503.9 5819611 Maribyrnong MOO0116 
MRB-130438-9 Sunbury MARIBYRNONG RIVER 309612.7 5822884 Maribyrnong MRB1322 
MRB-134002-4 Sunbury MARIBYRNONG RIVER 310733.9 5817590 Maribyrnong MRB1358 
MRI-19512-3 NA MERRI CREEK 320315.9 5839682 Yarra MRI0193 
MRI-21989-1 NA MERRI CREEK 319249.7 5836582 Yarra MRI0221 
MRI-7348-8 NA MERRI CREEK 325208.7 5850700 Yarra MRI0073 
OLN-905-2 LSC OLINDA CREEK 359047.4 5812019 Yarra OLN0009 
OSH-8613-3 NA OSHANNASSY RIVER 396838.1 5831785 Yarra OSH0086 
PLE-2190-0 NA PLENTY RIVER 336906 5851466 Yarra PLE0015 
PLE-31728-8 NA PLENTY RIVER 332749.2 5831349 Yarra PLE0315 
PLE-35389-6 NA PLENTY RIVER 333055.7 5822030 Yarra PLE0353 
PRW-13674-0 NA PARWAN CREEK 268361.9 5821998 Werribee  PRW0138 
PYK-1571-7 NA KORWEINGUBOORA CREEK 254685.2 5844561 Werribee  PYK0017 
PYK-2814-1 NA LOLLYPOP CREEK 258454.2 5839815 Werribee  PYK0028 
PYR-6295-2 NA PYRITES CREEK 277049.6 5836144 Werribee  PYR0040 
REI-3857-8 NA REILLY CREEK 259506.9 5810894 Werribee  REI0032 
RID-7985-2 NA RIDDELLS CREEK 294088.9 5851054 Maribyrnong RID0080 
SAS-191-2 LSC SASSAFRAS CREEK 355885.7 5807001 Yarra SAS0002 
SHE-1665-6 NA SHEPHERD CREEK EAST BRANCH 373958.5 5803682 Yarra SHE0017 
SKE-7360-6 NA SKELETON CREEK 298798.9 5808396 Werribee  SKE0069 
SLW-1887-7 NA SALTWATER CREEK 342532.7 5741863 Westernport SLW0017 
STK-662-6 NA STOCKYARD CREEK (PENINSULA) 320998 5739190 Westernport STK0007 
STV-3149-0 NA STARVATION CREEK 398258.8 5820769 Yarra STV0020 
TAR-17171-8 NA TARAGO RIVER 401307.1 5784980 Westernport TAR0170 
TAR-22274-5 NA TARAGO RIVER 394576.9 5784533 Westernport TAR0235 
TAR-27971-6 NA TARAGO RIVER 391529.7 5784937 Westernport TAR0289 

TAY-2412-2 NA 
TAYLORS CREEK (TRIB OF 
MARIBYRNONG) 308603 5822095 Maribyrnong TAY0026 

TLN-10270-8 NA TOOLERN CREEK 286491.1 5819440 Werribee  TLN0093 
TOO-4335-9 NA WERRIBEE RIVER 364308.1 5783755 Westernport TOO0046 
WAY-3096-0 NA WANDIN YALLOCK CREEK 366969 5820438 Yarra WAY0031 
WER-132736-7 NA WERRIBEE RIVER 287022.3 5811369 Werribee  WER1328 
WER-29212-5 NA WERRIBEE RIVER 266435.7 5829213 Werribee  WER0292 
WER-35190-4 NA WERRIBEE RIVER 273197.3 5826485 Werribee  WER0351 
WER-6032-7 NA WERRIBEE RIVER 249906 5844987 Werribee  WER0060 
WER-6959-8 NA WERRIBEE RIVER 252313.4 5841533 Werribee  WER5843 
WER-9883-4 NA WERRIBEE RIVER 254714.7 5835094 Werribee  WER0099 
WOY-2934-8 NA WOORI YALLOCK CREEK 362712.9 5804783 Yarra WOY0029 
WOY-36444-8 NA WOORI YALLOCK CREEK 368744.5 5821201 Yarra WOY0357 
WOY-8964-3 NA WOORI YALLOCK CREEK 368304.3 5813823 Yarra WOY0089 
WTS-8283-7 NA WATSONS CREEK 347003.3 5825784 Yarra WTS0071 
WTT-5906-1 NA WATTS RIVER 376885.8 5835982 Yarra WTT0059 
YAR-112355-4 NA YARRA RIVER 370916.7 5818859 Yarra YAR1135 
YAR-215620-0 NA YARRA RIVER 354529.8 5828290 Yarra YAR2160 
YAR-223519-5 NA YARRA RIVER 348815.9 5824081 Yarra YAR2247 
YAR-275352-4 NA YARRA RIVER 335775.8 5821318 Yarra YAR2751 
YAR-3628-7 NA YARRA RIVER 417922 5823502 Yarra YAR0053 
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Appendix 5 - Summary of contextual data sets for 
use in evaluation of key values and conditions 

Table 125. Complementary environmental data which may be useful for evaluation purposes  

Data set Data 
owner / 
storage 

Spatial 
scale of 
data 

Temporal 
scale of 
data 

Related 
environment
al condition 

1 data was 
used for HWS 
condition 
metric 

Related key 
values  

Strategic 
Management 
Prospects 

DELWP Region-
wide 
spatial 
model 

Na Vegetation and 
related threats 

All environmental 
values 

Climatic data 
– rainfall, 
stream flow, 
water 
temperature  

BOM climate 
forecast 

BOM and 
Melbourn
e Water 

many 
monitorin
g points 
across the 
region 

Continuous 
data 

Water for 
Environment 

Platypus, 
macroinvertebrate
s, fish, birds and 
frogs 

Farm dams Melbourn
e Water 

Region 
wide 
dataset 

Updated in 
2020 as 
part of the 
waterbodie
s layer 

Water for 
Environment 

Platypus, 
macroinvertebrate
s, fish, birds and 
frogs 

Bulk water 
entitlements 

VEWH Region 
wide 
dataset 

Static Water for 
Environment 

Platypus, 
macroinvertebrate
s, fish, birds and 
frogs 

Ground 
water 
condition 

Melbourn
e Water 

Region 
wide 
dataset 

quarterly Water for 
Environment 

Platypus, 
macroinvertebrate
s, fish, birds and 
frogs 

Water 
quality – 
ambient 
water 

Melbourn
e Water 

Ambient - 
136 sites 
(under 
review)  

Ambient – 
monthly 

Water Quality Macroinvertebrate
s, fish, frogs 
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quality, 
heavy 
metals, 
sediment 
quality 

Sediment 
quality 
sites 
(under 
review) 

Sediment – 
annual 

Water 
quality – 
recreational 
- microbial 

Melbourn
e Water 

12 sites Weekly 
over 
summer 

Water Quality 
– recreational 

Social values 

Water 
quality – 
recreational 
– blue green 
algae 

Melbourn
e Water 

Varies Fortnightly 
over 
summer 

Water Quality 
– recreational 

Social values 

Landuse 
categories 
(landuse 
data used in 
Source 
Catchments 
model) 

Melbourn
e Water 
and 
DELWP 

Spatial 
for region 

As needed Water Quality1 All env values 

STPs 
discharge 
data  

Water 
retailers 

At each 
STP 

Continuous 
data 

Water Quality All env and social 
values 

Vegetation 
visions V1 

Melbourn
e Water 

Most 
reaches 
across 
region 

2009 and 
2019 

Vegetation 
quality1 

All env values 

Vegetation 
visions V2 

Melbourn
e Water 

508 sites 
across the 
region 

New 
method 

Vegetation 
quality 

All env values 

Canopy 
cover 

Melbourn
e Water 

Spatial 
for region 

HWS 
baseline 

Vegetation 
extent1 

All env values + 
social values 

Detailed 
vegetation 
condition 
assessment 

Melbourn
e Water 

80 sites 
across the 
region 

New 
method 

Vegetation 
quality 

All env values 

Threats to 
vegetation 
eg pest 

Melbourn
e Water 

Same 
location 
as 

3-4 years 
(whenever 
veg 

Vegetation 
Quality 

All env values 
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plants and 
animals, 
stormwater, 
erosion, fire, 
stock 
access, 
clearing, 
disease 

vegetatio
n vision 
data ie 
508 sites 
across 
region 

condition is 
collected) 

Woody 
weeds 

Melbourn
e Water 

Region-
wide 

TBC Vegetation 
quality 

All env values 

Riparian 
vegetation 
extent – 
from LiDAR 

Melbourn
e Water 

Region 
wide 
dataset 

~ every 8 
years  

There is 
data for 
2018  

HWS used 
earlier data 

Vegetation 
Extent1 

All env values 

Impervious 
mapping 

Melbourn
e Water 

Region-
wide 

~ every 4 
years 

Stormwater 
condition 

All env values 

Predicted 
future 
impervious 
surfaces 

Melbourn
e Water 

Region 
wide 

Predictions 
made for 
HWS  

Stormwater 
condition 

All env values 

DCI Melbourn
e Water 

Region 
wide 

HWS 
baseline 

Stormwater 
condition1 

All env values 

Fish barriers Melbourn
e Water 

Region 
wide 
dataset 

Static Instream 
connectivity1 

Fish 

Fishways Melbourn
e Water 

Region 
wide 
dataset 

Updated as 
new assets 
created 

Instream 
connectivity1 

Fish 

Physical 
barriers to 
platypus 

Melbourn
e Water 

Ad hoc static na platypus 

Instream 
habitat 

DELWP ISC3 LWD 
dataset 

2010 Physical form Fish, Platypus 
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Physical 
habitat 
monitoring 
(field based 
data) 

Melbourn
e Water 

Region 
wide 
dataset 

New 
method 

Physical form All env values 

Physical 
form threat 
assessment 
tool 

Melbourn
e Water 

Region 
wide 
dataset 

 Physical form All env values 

Platypus 
litter 
entanglemen
t 

Melbourn
e Water 

Live 
trapping, 
Platypus 
monitorin
g 
database 

Various – 
long term 
data 

Litter Platypus 
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Appendix 6 - Summary of priority research areas and 
current projects 

The table below summarises research projects conducted through various research partnerships. It 
outlines research questions and relates them to the key research themes identified in the HWS ie: 
 

1- Liveability, community engagement and social research 
2- Stormwater management and flooding 
3- Water quality 
4- Hydrology and environmental flows 
5- Streamside vegetation and instream habitat 
6- Wetlands and estuaries 
7- Other aquatic biodiversity 
8- Port Phillip Bay and Western Port 

 
Partnership Project Key Research Area/ Key Research Question 
MWRPP Spatial prioritization of 

management action for 
biodiversity outcomes in streams 
and wetlands (Project A1) 

(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 
(6) How can we prioritise management 
interventions for wetlands and estuaries? 
(2) What are the most effective stormwater 
treatment systems and locations to protect 
waterway biodiversity, amenity and recreation? 
(4) Which tools can support decision making in 
the management of flows? 

 Testing critical assumptions of 
interventions and outcomes, and 
designing effective, efficient 
biodiversity monitoring to support 
strategy implementation (Project 
A2) 

(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 
(6) How can we improve monitoring and 
assessment methods to better understand the 
links between environment condition and 
values of wetlands and estuaries? 
(4) What are the responses of key 
environmental values to flow regimes? 
(5) What are the critical constraints to 
revegetation success? 

 Geomorphic change & disturbance 
thresholds for the protection or 
recovery of stream form in urban 
catchments (Project A3) 

(4) How can we manage stream flows in urban 
catchments to protect and improve waterway 
values and reduce flooding? 
(2) What are the costs and benefits of various 
stormwater management interventions for 
biodiversity, amenity and recreational 
outcomes? 
(5) How can we better understand instream 
habitat condition, threats and processes across 
the region? 

 Urban flow ecology: Investigating 
relationships between flow, 
channel form, vegetation and 
ecosystem function (Project B1) 

(4) What are the responses of key 
environmental values to flow regimes? 
(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 
(5) Which decision support tools can support 
improved investment in riparian and improved 
habitat activities? 
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MWRPP and 
A3P 

Major sources and fate of 
sediments in streams, wetlands, 
estuaries and bays to inform 
management opportunities 
(Project B2) 

(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 
(8) What are the values, major threats and 
management opportunities to protect and 
improve the health of Western Port? 

MWRPP and 
A3P 

Optimizing constructed wetland 
design, management and 
performance prediction (Project 
B3) 

(2) How can the performance and optimal 
maintenance of WSUD systems be improved? 

 Understanding the interactions 
between groundwater, surface 
water and Groundwater 
Dependent Ecosystems (Project 
B4) 

(4) How can we improve our understanding of 
groundwater-surface water interactions to 
protect aquatic biodiversity? 
(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 

 How can retention, use and 
treatment of urban stormwater 
protect or provide natural flow 
regimes for waterway health? 
(Project C1) 

(2) What are the costs and benefits of various 
stormwater management interventions for 
biodiversity, amenity and recreational 
outcomes? 
(4) How can we manage stream flows in urban 
catchments to protect and improve waterway 
values and reduce flooding? 

 Effectiveness of rural land 
interventions to improve stream 
flows and water quality (Project 
C2)  

(3) Which tools and approaches can assist in 
the strategic planning of pollution management 
to protect waterway values? 

 Effective, efficient indicators for 
monitoring Water Sensitive Urban 
Design asset performance (Project 
C3) 

(2) How can the performance and optimal 
maintenance of WSUD systems be improved? 

 Understand the role of small 
headwater streams (‘zero order’ 
streams) in urbanizing 
catchments for supporting 
waterway health (Project D1) 

(4) How can we manage stream flows in urban 
catchments to protect and improve waterway 
values and reduce flooding? 
(3) What are the ecosystem services provided 
by healthy waterways? 
(2) What are the costs and benefits of various 
stormwater management interventions for 
biodiversity, amenity and recreational 
outcomes? 

 Understanding and managing the 
impacts of deer on riparian 
vegetation (Project D2) 

(5) What are the impacts and effective 
management of pest plants and animals on 
vegetation communities? 
(3) What are the potential health risks from 
recreation along waterways in the region? 

 Evaluating direct seeding as a 
cost-effective revegetation 
technique (Project D3) 

(5) What are the critical constraints to 
revegetation success? 

 Yellingbo hydrology works MERI 
program (Project D4)  

(6) Which management techniques are most 
effective to protect and improve the health of 
wetlands and estuaries? 
(4) What are the responses of key 
environmental values to flow regimes? 

 Modelling the risk of key 
revegetation species to a 
changing climate (Project D5) 

(5) How can we build resilience or transition 
vegetation communities in response to climate 
change impacts? 

 The impacts of ‘next generation’ 
citizen science programs (Project 
E1) 

(1) How can we support volunteers in 
waterway management? 
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 Long-term effectiveness of WSUD 
assets on private land (Project 
E3) 

(2) How can the performance and optimal 
maintenance of WSUD systems be improved? 
(1) How can we support volunteers in 
waterway management? 

 Indigenous perspectives and 
practices in the management of 
Melbourne’s waterways (Project 
E4) 

(1) How can we better integrate aboriginal 
cultural values in waterway management 
decision making? 

 Community engagement with 
Melbourne’s blue spaces before, 
during and after the COVID-19 
pandemic (Project E5) 

(1) What methods can we use to increase 
community awareness and connection to 
waterways? 

   
A3P Synopsis of the sources and 

impacts of pollutants on 
waterways and bays from urban 
and rural landscapes in the 
Melbourne Water Region (Project 
A1.1) 

(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

 Identification of cost effective 
opportunities for addressing 
pollutants from industrial 
catchments (Project A1.5) 

(3) Which tools and approaches can assist in 
the strategic planning of pollution management 
to protect waterway values? 
(2) What are the most effective stormwater 
treatment systems and locations to protect 
waterway biodiversity, amenity and recreation? 

 Identifying and managing 
emerging contaminants of 
concern (Project B1.1) 

(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

 Understanding the ecological 
impacts of treated and untreated 
sewage inputs in waterways 
(Project B1.2B) 

(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

 Understanding the risk of 
contaminants in environmentally 
sensitive areas (Project B2.6) 

(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

 Developing methods to increase 
the efficiency and effectiveness of 
waterway health assessment 
within streams, wetlands and 
estuaries (Project C3.3) 

(3) Which water quality indicators and 
monitoring methods can help us to better 
understand the impacts of pollutants on 
waterway health? 

 What are the effects of chemicals 
frequently used by Melbourne 
Water along waterways on aquatic 
ecosystems and public health? 
(Project E2.4) 

(7) What are the unintended consequences of 
our management activities on aquatic 
biodiversity? 
(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

 Understand the impact of litter, 
including microplastics, on the 
social and ecological values of 
waterways and bays (Project 
F5.1) 

(3) Which tools and approaches can assist in 
the strategic planning of pollution management 
to protect waterway values? 

   
Westernport Modelling the major sources of 

sediment to Western Port and 
prioritisation of management 
opportunities  

(8) What are the values, major threats and 
management opportunities to protect and 
improve the health of Western Port? 
(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 
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 Understanding the opportunities 
and most effective approaches to 
restoring seagrass meadows in 
Western Port 

(8) What are the values, major threats and 
management opportunities to protect and 
improve the health of Western Port? 
 

 Nature-based innovations to help 
coastal communities adapt to 
climate change 

(8) What are the values, major threats and 
management opportunities to protect and 
improve the health of Western Port? 
(6) How can we prioritise management 
interventions for wetlands and estuaries? 
(5) How can we build resilience or transition 
vegetation communities in response to climate 
change impacts? 

 Understanding and managing the 
potential risks of toxicants in 
Western Port   

(8) What are the values, major threats and 
management opportunities to protect and 
improve the health of Western Port? 
(3) What are the environmental impacts of 
pollutants, including contaminants of concern? 

   
ARC Linkage Restoring functional links between 

riparian zones and streams by 
enhancing structural retention 

(5) Which decision support tools can support 
improved investment in riparian and improved 
habitat activities? 

 Advancing water pollution 
emissions modelling in cities of 
the future 

(3) Which tools and approaches can assist in 
the strategic planning of pollution management 
to protect waterway values? 

 An advanced passive sampling 
approach to monitoring of heavy 
metals in aquatic systems 

(3) Which water quality indicators and 
monitoring methods can help us to better 
understand the impacts of pollutants on 
waterway health? 

 Improved biomonitoring of urban 
freshwater ecosystems using DNA 
barcodes 

(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 

 New tools to detect ecological 
effects of contaminants in 
estuaries  

(3) Which water quality indicators and 
monitoring methods can help us to better 
understand the impacts of pollutants on 
waterway health? 
(6) How can we improve monitoring and 
assessment methods to better understand the 
links between environment condition and 
values of wetlands and estuaries? 

 Revolutionising biodiversity 
monitoring in freshwater 
ecosystems using environmental 
DNA (eDNA)  

(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 
(6) How can we improve monitoring and 
assessment methods to better understand the 
links between environment condition and 
values of rivers, wetlands and estuaries? 

 An advanced passive sampling 
approach to monitoring of heavy 
metals in aquatic systems 

(3) Which water quality indicators and 
monitoring methods can help us to better 
understand the impacts of pollutants on 
waterway health? 

   
Other Assessing the effectiveness of 

environmental DNA for monitoring 
macroinvertebrates 

(7) How can we improve our conceptual and 
quantitative models to enhance the 
management of key species? 

 Propagation of native sedges for 
riparian revegetation programs 

(5) What are the critical constraints to 
revegetation success? 
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 Determining the distribution of 
the invasive smooth newt in 
Melbourne 

(7) What are the appropriate management 
responses to threats in areas of high 
biodiversity significance? 

 Understanding and managing the 
potential public health risks from 
faecal contamination in the Yarra 
River  

(3) What are the potential health risks from 
recreation along waterways in the region? 

 Ecology, distribution and 
management priorities for 
freshwater crayfish across greater 
Melbourne 

(7) What are the appropriate management 
responses to threats in areas of high 
biodiversity significance? 

 Ecology, distribution and 
management priorities for 
freshwater mussels across greater 
Melbourne 

(7) What are the appropriate management 
responses to threats in areas of high 
biodiversity significance? 
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Appendix 7 - Stormwater condition targets for 2018 HWS 

Werribee 
Sub-catchment  2017 

(actual) 
Current 
trajectory 

Potential 
trajectory 

Cherry Creek very low very low Low 

Kororoit Creek Lower very low very low Low 

Kororoit Creek Upper high moderate High 

Laverton Creek very low very low Low 

Lerderderg River very high very high very high 

Little River Lower very high high very high 

Little River Upper very high very high very high 

Lollypop Creek high low High 

Parwan Creek very high very high very high 

Skeleton Creek low very low moderate 

Toolern Creek high high very high 

Werribee River Lower moderate low moderate 

Werribee River Middle high moderate very high 

Werribee River Upper very high very high very high 

 
Maribyrnong 
Sub-catchment 
  

 2017 
(actual) 

Current 
trajectory 

Potential 
trajectory 

Deep Creek Lower very high very high very high 

Deep Creek Upper very high very high very high 

Moonee Ponds Creek low very low Low 

Emu Creek  very high moderate very high 

Jacksons Creek high moderate very high 

Stony Creek very low very low Low 

Taylors Creek very low very low Low 

Maribyrnong River moderate very low moderate 

Steele Creek very low very low Low 

Boyd Creek  very high very high very high 
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Yarra 
Sub-catchment 
  

 2017 
(actual) 

Current 
trajectory 

Potential 
trajectory 

Brushy Creek  very low very low Low 

Darebin Creek  low very low Low 

Diamond Creek (Rural)  high moderate High 

Diamond Creek (Source)  very high very high very high 

Gardiners Creek  very low very low Low 

Koonung Creek  very low very low Low 

Little Yarra River and Hoddles 
Creek 

very high very high very high 

Merri Creek Upper  moderate very low moderate 

Merri Creek Lower  very low very low Low 

Mullum Mullum Creek  very low very low Low 

Olinda Creek  high moderate High 

Plenty River (Source)  very high very high very high 

Plenty River Lower  low low moderate 

Plenty River Upper  very high very high very high 

Steels and Pauls Creek (Rural) very high very high very high 

Steels and Pauls Creek 
(Source) 

very high very high very high 

Stringybark Creek  high high High 

Watsons Creek  very high very high very high 

Watts River (Rural)  very high very high very high 

Watts River (Source)  very high very high very high 

Woori Yallock Creek  very high very high very high 

Yarra River Lower  low very low moderate 

Yarra River Middle  high high High 

Yarra River Upper (Rural) very high very high very high 

Yarra River Upper (Source) very high very high very high 
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Dandenong 
Sub-catchment 
  
  

 2017 
(actual) 

Current 
trajectory 

Potential 
trajectory 

Bayside  very low very low Low 

Blind Creek   very low very low Low 

Corhanwarrabul, Monbulk and 
Ferny Creeks 

very low very low Low 

Dandenong Creek Lower  very low very low Low 

Dandenong Creek Middle very low very low Low 

Dandenong Creek Upper high high very high 

Eumemmerring Creek  very low very low Low 

Kananook Creek  low very low Low 

 
Westernport 
Sub-catchment 
  
  

 2017 
(actual) 

Current 
trajectory 

Potential 
trajectory 

Bass River  very high very high very high 

Bunyip Lower  very high moderate very high 

Bunyip River Middle and Upper very high very high very high 

Cardinia, Toomuc, Deep and 
Ararat Creeks 

moderate low moderate 

Dalmore Outfalls  moderate very low moderate 

French and Phillip Islands very high very high very high 

King Parrot and Musk Creeks very high moderate very high 

Lang Lang River  very high very high very high 

Mornington Peninsula North-
Eastern Creeks 

low very low Low 

Mornington Peninsula South-
Eastern Creeks 

very high high very high 

Mornington Peninsula Western 
Creeks 

low very low moderate 

Tarago River  very high high very high 
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Appendix 8 – Translation of Stormwater SCPOs for the website 

The table below shows compares the original SCPO wording with how they are represented on the HWS reporting website. The targets are tracked against the predicted 10 yr estimates of development and as such the 
numbers are different to the ‘ultimate development’ figures included in the SCPOs.  

WEB_PO_ID MW_PO_ID catchment SubCatchment POWebText 
(harvest) 

POWebText 
(infiltrate) WEB_PO_intro_text Original Performance Objective wording 

193a 193 Maribyrnong Deep Creek 
Upper 

For every 
hectare of new 
impervious area 
harvest 5 ML/y.  
This equates to 
169 ML over 
the life of the 
Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious area 
infiltrate 1.4 
ML/y. This 
equates to 49 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

The performance objective for Stormwater for the Deep Creek Upper 
subcatchment is focused on treating both new and existing 
development. The priority areas were selected as large biodiversity 
benefits can be achieved at low cost, particularly for treating existing 
areas. For ease of reporting, this performance objective has been split 
into Infiltrate and Harvest (for new developments), as per the reports 
below and a progress report for treating existing development. The 
metric for tracking stormwater volumes (harvesting and infiltration) is 
related to projected development for the life of the Healthy 
Waterways Strategy. Further details and the original performance 
objective wording can be found in the Rivers MEP.  

Improve stormwater condition by treating existing and future urban 
development in Lancefield and Romsey so directly connected 
imperviousness (DCI) is below 1% in Five Mile Creek before Deep 
Creek confluence; and below 1% in Lancefield prior to Deep Creek 
connection. For every hectare of impervious area, harvest 5.0 ML/y 
and infiltrate 1.4 ML/y. For existing urban this is 0.5 GL/y and 0.2 GL/y 
for Lancefield, and 0.9 GL/y and 0.3 GL/y for Romsey. For new urban, 
further 0.3 GL/y and 0.1 GL/y is required for Lancefield and 1.0 GL/y 
and 0.3 GL/y for Romsey. 

199a 199 Maribyrnong Emu Creek For every 
hectare of new 
impervious area 
harvest 4.4 
ML/y.  This 
equates to 695 
ML over the life 
of the Healthy 
Waterways 
Strategy.  

For every 
hectare of new 
impervious 
area, infiltrate 
1.1 ML/y. This 
equates to 166 
ML over the life 
of the Healthy 
Waterways 
Strategy.  

This performance objective is focused on treating new developments 
in Sunbury.  The priority area was selected because large biodiversity 
benefits can be achieved at low cost due to existing and planned 
storage and transfer assets for stormwater harvesting. For ease of 
reporting, this performance objective has been split into Infiltrate and 
Harvest (for new developments), as per the reports below. The metric 
for tracking this performance objective is an estimate of stormwater 
volumes (harvesting and infiltration) from projected development for 
the life of the Healthy Waterways Strategy. For the original 
performance objective wording and further details on reporting refer 
to the Rivers MEP. 

Prevent decline in stormwater condition by treating urban 
development in Emu Creek catchment (e.g. from new developments in 
Sunbury), so directly connected imperviousness (DCI) remains below 
0.4% at the confluence with Deep Creek. For every hectare of new 
impervious area, this requires harvesting around 4.4 ML/y and 
infiltrating 1.1 ML/y, which is about 3.4 GL/y and 0.8 GL/y for full 
development  to the urban growth boundary. 

209a 209 Maribyrnong Jacksons Creek For every 
hectare of new 
impervious 
area, harvest  
4.5 ML/y. This 
equates to 400 
ML over the life 
of the Healthy 
Waterways 
Strategy.  

For every 
hectare of new 
impervious 
area, infiltrate 
1.1 ML/y. This 
equates to 96 
ML over the life 
of the Healthy 
Waterways 
Strategy.  

There are 2 priority areas for stormwater in Jacksons Creek. One 
focuses on treating new development (ie Sunbury growth area) and 
the other on disconnecting small townships (ie Macedon and Mt 
Macedon).  These areas were chosen because large biodiversity 
benefits can be achieved at low cost (eg small townships) and due to 
existing and planned storage and transfer assets for stormwater 
harvesting for Sunbury growth area.  The metric for tracking this 
performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

Prevent decline in stormwater condition by treating urban 
development in the Jacksons Creek catchment (e.g. from new 
developments in Sunbury and Gisborne), so directly connected 
imperviousness (DCI) is maintained or improved along the main stem 
of Jacksons Creek. For every hectare of new impervious area, this 
requires harvesting around 4.5 ML/y and infiltrating 1.1 ML/y, which is 
about 8.4 GL/y and 2.0 GL/y for full development to the urban growth 
boundary. 

273a 273 Werribee Kororoit Creek 
Lower 

For every 
hectare of new 
impervious 
area, harvest 
3.8 ML/y. This 
equates to 913 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
0.7 ML/y. This 
equates to 161 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new developments 
around Rockbank and Plumpton. These areas were selected because 
large biodiversity benefits can be achieved at low cost, particularly as 
DCI levels are currently very low.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 
new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
(e.g. Rockbank and Plumpton), so directly connected imperviousness 
(DCI) along the main stem of Kororoit Creek remains below 0.4% 
upstream of Monaghans Road. For every hectare of new impervious 
area, this requires harvesting around 3.8 ML/y and infiltrating 0.7 
ML/y, which is about 10.4 GL/y and 1.8 GL/y for full development to 
the urban growth boundary. 

302a 302 Werribee Lollypop Creek For every 
hectare of new 
impervious 

For every 
hectare of new 
impervious 

This performance objective is focused on treating new developments 
in the upper reaches of Cherry Creek (e.g. Mambourin). This area was 
selected because large biodiversity benefits can be achieved at low 

To prevent decline in stormwater condition, treat urban development 
in the upper reaches of Cherry Creek (e.g. Mambourin), so directly 
connected imperviousness (DCI) of Cherry Creek remains below 0.2% 
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area, harvest 
3.2 ML/y. This 
equates to 85 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

area, infiltrate 
0.5 ML/y. This 
equates to 13 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

cost, particularly as DCI levels are currently very low.  For ease of 
reporting, this performance objective has been split into Infiltrate and 
Harvest (for new developments), as per the reports below. The metric 
for tracking this performance objective is an estimate of stormwater 
volumes (harvesting and infiltration) from projected development for 
the life of the Healthy Waterways Strategy. Further details and the 
original performance objective wording can be found in the Rivers 
MEP.  

at Princes Freeway. For every hectare of new impervious area, this 
requires harvesting around 3.2 ML/y and infiltrating 0.5 ML/y. 

316a 316 Werribee Toolern Creek For every 
hectare of new 
impervious 
area, harvest  
3.6 ML/y. This 
equates to 143 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
0.6 ML/y. This 
equates to 23 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new developments 
in Melton. The intention to treat stormwater in the Toolern Creek 
catchment is primarily to protect the Werribee River further 
downstream.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
(e.g. Melton), so directly connected imperviousness (DCI) of Toolern 
Creek remains below 3.4% at confluence with Werribee River. For 
every hectare of new impervious area, this requires harvesting around 
3.6 ML/y and infiltrating 0.6 ML/y, which is about 2.8 GL/y and 0.5 
GL/y for full development to the urban growth boundary. 

326a 326 Werribee Werribee 
River Lower 

For every 
hectare of new 
impervious 
area, harvest 
3.5 ML/y. This 
equates to 824 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
0.5 ML/y. This 
equates to 125 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new developments 
around Eynesbury and Melton to protect the Lower Werribee River. 
This area was selected because large biodiversity benefits can be 
achieved at low cost, particularly as DCI levels are currently low.  For 
ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
(e.g. Eynesbury and Melton), so directly connected imperviousness 
(DCI) of the Werribee River remains below 1.1% at Cobbledicks Ford. 
For every hectare of new impervious area, this requires harvesting 
around 3.5 ML/y and infiltrating 0.5 ML/y, which is about 2.9 GL/y and 
0.4 GL/y for full development to the urban growth boundary. 

345a 345 Werribee Werribee 
River Upper 

For every 
hectare of new 
impervious 
area, harvest 
5.1 ML/y. This 
equates to 201 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.6 ML/y.  This 
equates to 61 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new developments 
around Ballan to protect the Werribee River. This area was selected 
because large biodiversity benefits can be achieved at low cost, 
particularly as DCI levels are currently low.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 
new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
(e.g. Ballan), so directly connected imperviousness (DCI) of the 
Werribee River (and its tributaries) remains below 0.2% upstream of 
Bacchus Marsh. For every hectare of new impervious area, this 
requires harvesting around 5.1 ML/y and infiltrating 1.6 ML/y, which is 
about 0.8 GL/y and 0.3 GL/y for full development to the urban growth 
boundary. 

532a 532 Westernport Cardinia, 
Toomuc, Deep 
and Ararat 
Creeks 

For every 
hectare of new 
impervious 
area, harvest 
5.5 ML/y. This 
equates to 
1,213 ML over 
the life of the 
Healthy 
Waterways 
Strategy.  

For every 
hectare of new 
impervious 
area, infiltrate 
1.9 ML/y. This 
equates to 419 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
Officer to protect Cardinia Creek. This area was selected because large 
biodiversity benefits can be achieved at low cost.  For ease of 
reporting, this performance objective has been split into Infiltrate and 
Harvest (for new developments), as per the reports below. The metric 
for tracking this performance objective is an estimate of stormwater 
volumes (harvesting and infiltration) from projected development for 
the life of the Healthy Waterways Strategy. Further details and the 
original performance objective wording can be found in the Rivers 
MEP.  

Prevent decline in stormwater condition by treating new development 
(e.g. Officer) so directly connected imperviousness (DCI) of Cardinia 
Creek remains below 3% upstream of Cardinia Rd. For every hectare of 
new impervious area, this requires harvesting about 5.5 ML/y and 
infiltrating 1.9 ML/y. This is about 6.3 GL/y and 2.2 GL/y for full 
development to the urban growth boundary. 

546a 546 Westernport French and 
Phillip Islands 

For every 
hectare of new 
impervious 

For every 
hectare of new 
impervious 

This performance objective is focused on treating new development in 
Cowes and Ventnor to protect Saltwater Creek. This area was selected 
because large biodiversity benefits can be achieved at low cost.  For 

To prevent decline in stormwater condition, treat any new 
development (e.g. Cowes and Ventnor) in the Saltwater Creek 
catchment so directly connected imperviousness (DCI) remains below 
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area, harvest 
5.0 ML/y. This 
equates to 26 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

area, infiltrate 
1.5 ML/y. This 
equates to 8 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

0.8%. For every hectare of new impervious area, this requires 
harvesting 5.0 ML/y and infiltrating 1.5 ML/y.  

552a 552 Westernport King Parrot 
and Musk 
Creeks 

For every 
hectare of new 
impervious 
area, harvest 
5.7 ML/y. This 
equates to 269 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
2.1 ML/y. This 
equates to 101 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
Drouin to protect King Parrot Creek. This area was selected because 
large biodiversity benefits can be achieved at low cost and current low 
levels of DCI.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

Prevent decline in stormwater condition by treating any new 
development (e.g. Drouin) so directly connected imperviousness (DCI) 
remains below 0.5% along King Parrot Creek and tributaries. For every 
hectare of new impervious area, this requires harvesting about 5.7 
ML/y and infiltrating 2.1 ML/y. This is about 2.0 GL/y and 0.8 GL/y for 
full urban development. 

556a 556 Westernport Lang Lang 
River 

For every 
hectare of new 
impervious 
area, harvest 
5.7 ML/y. This 
equates to 3 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
2.1 ML/y. This 
equates to 1 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

There are 2 priority areas for Stormwater in the Lang Lang River 
subcatchment aimed at protecting Little Lang Lang River and Adams 
Creek from development in Nyora.  This area was selected because 
large biodiversity benefits can be achieved at low cost and current low 
levels of DCI.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

Prevent decline in stormwater condition by treating any new 
development (e.g. Nyora) so directly connected imperviousness (DCI) 
remains below 0.2% along Little Lang Lang River and tributaries. For 
every hectare of new impervious area, this requires harvesting about 
5.7 ML/y and infiltrating 2.1 ML/y.  

557a 557 Westernport Lang Lang 
River 

For every 
hectare of new 
impervious 
area, harvest 
5.6 ML/y. This 
equates to 17 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
2.0 ML/y. This 
equates to 6 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

as above Prevent decline in stormwater condition by treating any new 
development (e.g. Nyora) so directly connected imperviousness (DCI) 
of Adams Creek remains below 0.1%. For every hectare of new 
impervious area, this requires harvesting about 5.6 ML/y and 
infiltrating 2.0 ML/y.  

574a 574 Westernport Mornington 
Peninsula 
South-Eastern 
Creeks 

For every 
hectare of new 
impervious 
area, harvest 
5.4 ML/y. This 
equates to 23 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.8 ML/y. This 
equates to 8 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
Main Ridge to protect Main Creek and Splitters Creek. This area was 
selected because large biodiversity benefits can be achieved at low 
cost and current low levels of DCI.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 
new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

Prevent decline in stormwater condition by treating any new 
development (e.g. Main Ridge) so directly connected imperviousness 
(DCI) along main stem of Main Creek and Splitters Creek remains 
below 0.5%. For every hectare of new impervious area, this requires 
harvesting 5.4 ML/y and infiltrating 1.8 ML/y. This is about 100 ML/y 
and 30 ML/y for full development to urban growth boundary. 

581a 581 Westernport Mornington 
Peninsula 
Western 
Creeks 

For every 
hectare of new 
impervious 
area, harvest 
5.1 ML/y. This 

For every 
hectare of new 
impervious 
area, infiltrate 
1.6 ML/y. This 

This performance objective is focused on treating new development in 
Main Ridge (Rosebud) to protect Drm Drum Alloc Creek. This area was 
selected because large biodiversity benefits can be achieved at low 
cost and current low levels of DCI.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 

Prevent decline in stormwater condition by treating any new 
development (e.g. Main Ridge, Rosebud) so directly connected 
imperviousness (DCI) remains below 0.2% along Drum Drum Alloc 
Creek. For every hectare of new impervious area, this requires 
harvesting 5.1 ML/y and infiltrating 1.6 ML/y.  
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equates to 27 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

equates to 8 ML 
over the life of 
the Healthy 
Waterways 
Strategy. 

new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

589a 589 Westernport Tarago River For every 
hectare of new 
impervious 
area, harvest 
6.0 ML/y. This 
equates to 392 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
2.5 ML/y. This 
equates to 162 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
Drouin to protect Gum Scrub and Whiskey Creeks. This area was 
selected because large biodiversity benefits can be achieved at low 
cost and current low levels of DCI.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 
new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

Prevent decline in stormwater condition by treating any new 
development (e.g. Drouin) so directly connected imperviousness (DCI) 
remains below 1.5% along Whiskey and Gum Scrub creeks. For every 
hectare of new impervious area, this requires harvesting 6.0 ML/y and 
infiltrating 2.5 ML/y. This is about 2.9 GL/y and 1.2 GL/y for full urban 
development. 

725a 725 Yarra Brushy Creek For every 
hectare of new 
impervious 
area, harvest 
5.5 ML/y per 
year. This 
equates to 344 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, harvest 
5.5 ML/y per 
year. This 
equates to 344 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
Brushy Creek, primarily to protect the Yarra River further downstream. 
For ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition in the Yarra River, treat 
urban development so directly connected imperviousness (DCI) of 
Brushy Creek remains below 13% at confluence with Yarra River. For 
every hectare of new impervious area, this requires harvesting around 
5.5 ML/y and infiltrating 1.9 ML/y. This is about to 2.6 GL/y and 0.9 
GL/y for full development to urban growth boundary. 

733a 733 Yarra Darebin Creek For every 
hectare of new 
impervious 
area, harvest 
4.5 ML/y. This 
equates to 302 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.1 ML/y. This 
equates to 74 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development 
upstream of Mac Donalds Rd Epping to protect Darebin and Findons 
Creeks. This area was selected as a priority primarily because of 
existing IWM planning. For ease of reporting, this performance 
objective has been split into Infiltrate and Harvest (for new 
developments), as per the reports below. The metric for tracking this 
performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
within Darebin Creek and Findons Creek catchments so directly 
connected imperviousness (DCI) remains below 2% in Darebin Creek at 
McDonalds Road (Epping). For every hectare of new impervious area, 
this requires harvesting around 4.5 ML/y and infiltrating 1.1 ML/y, 
which is about 4.5 GL/y and 1.1 GL/y for full development out to urban 
growth boundary. 

761a 761 Yarra Little Yarra 
River and 
Hoddles Creek 

For every 
hectare of new 
impervious 
area, harvest 
6.8 ML/y. This 
equates to 61 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
3.7 ML/y. This 
equates to 33 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development 
around Yarra Junction and Poweltown to protect the Little Yarra River 
as well as the Yarra River further downstream. This area was selected 
because large biodiversity benefits can be achieved locally and further 
downstream at low cost (particularly as current levels of DCI are low).  
For ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
in the region of Yarra Junction and Powelltown, so directly connected 
impervious (DCI) of Little Yarra River remains below 0.3% at the 
juncture with the Yarra River, and along the stem of Little Yarra River. 
For every hectare of new impervious area, this requires harvesting 
around 6.8 ML/y and infiltrating 3.7 ML/y. This is about 250 ML/y and 
140 ML/y for full development to the urban growth boundary. 

767a 767 Yarra Merri Creek 
Upper 

For every 
hectare of new 
impervious 
area, harvest 
4.5 ML/y. This 

For every 
hectare of new 
impervious 
area, infiltrate 
1.1 ML/y. This 

There are 2 priority areas for Stormwater in the Upper Merri Creek 
subcatchment aimed treating development in Wollert (upstream of 
Summerhill Rd) to protect the Merri Creek and around Summerhill Rd 
to protect upper Malcolm Creek. These areas were selected as 
priorities for protection of values and because of the recent progress 

To prevent decline in stormwater condition, treat urban development 
so directly connected imperviousness (DCI) remains below 2% on the 
Merri Creek at Summerhill Road (Wollert). For every hectare of new 
impervious area, this requires harvesting around 4.5 ML/y and 
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equates to 
5,651 ML over 
the life of the 
Healthy 
Waterways 
Strategy. 

equates to 
1,377 ML over 
the life of the 
Healthy 
Waterways 
Strategy. 

on an IWM Plan.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

infiltrating 1.1 ML/y, which is about 21.4 GL/y and 5.2 GL/y for full 
development to the urban growth boundary. 

768a 768 Yarra Merri Creek 
Upper 

For every 
hectare of new 
impervious 
area, harvest 
4.2 ML/y. This 
equates to 143 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.1 ML/y. This 
equates to 
1,377 ML over 
the life of the 
Healthy 
Waterways 
Strategy. 

as above To prevent decline in stormwater condition, treat urban development 
upstream of Mount Ridley Road so directly connected imperviousness 
(DCI) remains below 1% throughout the upper Malcolm Creek 
catchment. For every hectare of new impervious area, this requires 
harvesting around 4.2 ML/y and infiltrating 0.9 ML/y, which is about 
110 ML/y and 25 ML/y for full development to the urban growth 
boundary. 

789a 789 Yarra Olinda Creek For every 
hectare of new 
impervious 
area, harvest 
5.9 ML/y. This 
equates to 81 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
2.3 ML/y. This 
equates to 32 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development in 
the Olinda Creek subcatchment. This area was selected as a priority to 
protect the protect the threatened Dandenong Amphipod in the upper 
reaches and to also protect the Yarra River further downstream. For 
ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition, and to protect the 
threatened Dandenong Amphipod, treat urban development in the 
Olinda Creek catchment, so directly connected imperviousness (DCI) 
remains below 3.5% prior to confluence with the Yarra River. For every 
hectare of new impervious area, this requires harvesting around 5.9 
ML/y and infiltrating 2.3 ML/y, which is about 1.2 GL/y and 0.5 GL/y 
for full development to the urban growth boundary. 

811a 811 Yarra Plenty River 
Upper 

For every 
hectare of new 
impervious 
area, harvest 
5.5 ML/y. This 
equates to 69 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.9 ML/y. This 
equates to 24 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development 
around Whitlesea to protect the upper reaches of the Plenty River. 
This area was selected as a priority because large biodiversity benefits 
can be achieved at low cost and current low levels of DCI.  For ease of 
reporting, this performance objective has been split into Infiltrate and 
Harvest (for new developments), as per the reports below. The metric 
for tracking this performance objective is an estimate of stormwater 
volumes (harvesting and infiltration) from projected development for 
the life of the Healthy Waterways Strategy. Further details and the 
original performance objective wording can be found in the Rivers 
MEP.  

To prevent decline in stormwater condition, treat urban development 
upstream of and within Whittlesea, so directly connected 
imperviousness (DCI) remains below 0.5% downstream of Whittlesea 
(and throughout the Upper Plenty River catchment). For every hectare 
of new impervious area, this requires harvesting around 5.5 ML/y and 
infiltrating 1.9 ML/y, which is about 350 ML/y and 120 ML/y for full 
development to the urban growth boundary. 

838a 838 Yarra Watts River 
(Rural) 

For every 
hectare of new 
impervious 
area, harvest 
6.2 ML/y. This 
equates to 59 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrating 
2.8 ML/y. This 
equates to 26 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This performance objective is focused on treating new development 
around Healsville and Badger Creek. This area was selected as a 
priority to protect both the Watts River and the Yarra River further 
downstream.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat urban development 
in the region of Healesville and Badger Creek, so directly connected 
imperviousness (DCI) remains below 0.6% at the confluence with the 
Yarra River, and throughout the catchment. For every hectare of new 
impervious area, this requires harvesting around 6.2 ML/y and 
infiltrating 2.8 ML/y, which is about 410 ML/y and 180 ML/y for full 
development to the urban growth boundary. 

850a 850 Yarra Woori Yallock 
Creek 

For every 
hectare of new 
impervious 

For every 
hectare of new 
impervious 

This performance objective is focused on treating new developments 
around Cockatoo, Emerald and Seville. This area was selected as a 
priority to protect both local waterways (Woori Yallock Creek, 

To prevent decline in stormwater condition, treat urban development 
(e.g. from new developments in Cockatoo, Emerald and Seville), so 
directly connected imperviousness (DCI) remains below 0.3% at the 
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area, harvest 
6.3 ML/y. This 
equates to 91 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

area, infiltrate 
2.8 ML/y. This 
equates to 41 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

Cockatoo Creek and tributaries) and the Yarra River further 
downstream.  For ease of reporting, this performance objective has 
been split into Infiltrate and Harvest (for new developments), as per 
the reports below. The metric for tracking this performance objective 
is an estimate of stormwater volumes (harvesting and infiltration) 
from projected development for the life of the Healthy Waterways 
Strategy. Further details and the original performance objective 
wording can be found in the Rivers MEP.  

confluence with the Yarra River, and at current levels along the stem 
of Woori Yallock Creek and Cockatoo Creek and tributaries. For every 
hectare of new impervious area, this requires harvesting around 6.3 
ML/y and infiltrating 2.8 ML/y, which is about 0.7 GL/y and 0.3 GL/y 
for full development to the urban growth boundary. 

862a 862 Yarra Yarra River 
Lower 

For every 
hectare of new 
impervious 
area, harvest 
5.1 ML/y. This 
equates to 93 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.5 ML/y. This 
equates to 28 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This reach of the Yarra River was prioritised to highlight the need for 
all new urban development through the Yarra Valley and Warrandyte 
to be adequately treated to ensure current DCI levels are maintained 
at low levels. The Yarra main stem upstream of Warrandyte supports 
healthy populations of platypus and many species of fish and 
macroinvertebrates so needs to be protected from even small 
increases in urban growth. This is the reason for protecting this reach 
first before tackling more impacted catchments further downstream.   
For ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition, treat upstream urban 
development so directly connected imperviousness (DCI) remains at 
current levels at Warrandyte, and at current levels along the main 
stem of the Yarra River. For every hectare of new impervious area, this 
requires harvesting around 5.1 ML/y and infiltrating 1.5 ML/y, which is 
about 0.7 GL/y and 0.2 GL/y for full development out to urban growth 
boundary. 

866a 866 Yarra Yarra River 
Middle 

For every 
hectare of new 
impervious 
area, harvest  
5.1 ML/y. This 
equates to XX 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
1.6 ML/y. This 
equates to XX 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This reach of the Yarra River was prioritised to highlight the need for 
all new urban development through the Yarra Valley and Warrandyte 
to be adequately treated to ensure current DCI levels are maintained 
at low levels. The Yarra main stem upstream of Warrandyte supports 
healthy populations of platypus and many species of fish and 
macroinvertebrates so needs to be protected from even small 
increases in urban growth. This is the reason for protecting this reach 
first before tackling more impacted catchments further downstream.   
For ease of reporting, this performance objective has been split into 
Infiltrate and Harvest (for new developments), as per the reports 
below. The metric for tracking this performance objective is an 
estimate of stormwater volumes (harvesting and infiltration) from 
projected development for the life of the Healthy Waterways Strategy. 
Further details and the original performance objective wording can be 
found in the Rivers MEP.  

To prevent decline in stormwater condition, treat upstream urban 
development so directly connected imperviousness (DCI) remains 
below 0.5% at the downstream reach of this sub-catchment, and at 
current levels along the main stem of the Yarra River. For every 
hectare of new impervious area, this requires harvesting around 5.1 
ML/y and infiltrating 1.6 ML/y, which is about 3.5 GL/y and 1.2 GL/y 
for full development out to urban growth boundary. (Note, this is 
inclusive of similar performance objectives in upstream sub-
catchments.) 

877a 877 Yarra Yarra River 
Upper (Rural) 

For every 
hectare of new 
impervious 
area, harvest 
6.6 ML/y. This 
equates to 66 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

For every 
hectare of new 
impervious 
area, infiltrate 
3.4 ML/y. This 
equates to 34 
ML over the life 
of the Healthy 
Waterways 
Strategy. 

This area was chosen as a priority to highlight the need for all new 
urban development through the Yarra Valley to be adequately treated 
to ensure current DCI levels are maintained. The local waterways and 
Yarra main stem supports healthy populations of platypus and many 
species of fish and macroinvertebrates so needs to be protected from 
even small increases in urban growth.  For ease of reporting, this 
performance objective has been split into Infiltrate and Harvest (for 
new developments), as per the reports below. The metric for tracking 
this performance objective is an estimate of stormwater volumes 
(harvesting and infiltration) from projected development for the life of 
the Healthy Waterways Strategy. Further details and the original 
performance objective wording can be found in the Rivers MEP.  

To prevent decline in stormwater condition, treat upstream urban 
development (including Healesville and Warburton), so directly 
connected imperviousness (DCI) remains at current levels along the 
main stem of the Yarra River. For every hectare of new impervious 
area, this requires harvesting around 6.6 ML/y and infiltrating 3.4 
ML/y, which is about to 0.6 GL/y and 0.3 GL/y for full development out 
to urban growth boundary. 
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The table below presents the wording used on the HWS reporting website to introduce performance objectives for SCPO which relate specifically to treating existing urban areas (ie disconnection) 
 

WEBpoId mwPOid catchment SubCatchment WEB_PO_intro_text Original Performance Objective wording 
54 54 Dandenong Corhanwarrabul, 

Monbulk and 
Ferny Creeks 

There are three performance objectives for stormwater in the Corhanwarrabul, Monbulk 
and Ferny Creeks subcatchment. The priority areas were selected to protect threatened 
species and because the area to treat is relatively small. These are reported below under 
Treat Existing. Quantitative reporting against these performance objectives is still being 
developed.   

To improve stormwater condition, and to protect the threatened Dandenong amphipod, 
disconnect stormwater flows, including from roads and septic systems, draining to Ferntree 
Gully Creek from Tremont and Ferny Creek townships. For every hectare of impervious 
area, this requires harvesting around 6.4 ML/y and infiltrating 3.0 ML/y. 

55 55 Dandenong Corhanwarrabul, 
Monbulk and 
Ferny Creeks 

as above To improve stormwater condition, and to protect the threatened Dandenong burrowing 
crayfish, disconnect stormwater flows from roads, carparks and buildings draining to 
Clematis, Monbulk and Hardys creeks from Sassafras, Kallista and Sherbrooke townships. 
For every hectare of impervious area, this requires harvesting around 6.3 ML/y and 
infiltrating 2.8 ML/y.  

56 56 Dandenong Corhanwarrabul, 
Monbulk and 
Ferny Creeks 

as above To prevent decline in stormwater condition, and to protect platypus habitat, treat urban 
development (eg Belgrave Heights), so that upstream of Mt Morton Road, directly 
connected imperviousness remains below 2% along main stem of Monbulk Creek. For every 
hectare of new impervious area, this requires harvesting around 6.3 ML/y and infiltrating 
2.9 ML/y. 

77 77 Dandenong Dandenong 
Creek Upper 

There are two performance objectives for stormwater in the Dandenong Creek Upper 
subcatchment. The priority areas were selected because of the presence of the threatened 
species, the relatively small area required to be treated and because the Dobsons Creek is 
an existing research project. These are reported below under Treat Existing. Quantitative 
reporting against these performance objectives is still being developed.   

To improve stormwater condition, and to protect the threatened Dandenong amphipod, 
disconnect stormwater drainage from roads and carparks draining to Upper Dandenong 
Creek through Doongalla forest. For every hectare of impervious area, this requires 
harvesting approximately 6.3 ML/y and infiltrating 2.9 ML/y. 

78 78 Dandenong Dandenong 
Creek Upper 

as above To improve stormwater condition, treat new and existing development (i.e. The Basin and 
Sassafras) to reduce directly connected imperviousness (DCI) of Dobsons Creek to less than 
1% at the confluence with Dandenong Creek. To disconnect a hectare of impervious area 
requires harvesting approximately 6.0 ML/y and infiltrating 2.4 ML/y. To disconnect the 
entire catchment would require approximately 0.4 GL to be harvested, and 0.2 GL to be 
infiltrated. 

183 183 Maribyrnong Deep Creek 
Lower 

The performance objective for Stormwater is reported below under Treat Existing 
development. The priority area within this subcatchment was selected because of large 
biodiversity benefits that can be achieved at low cost. Quantitative reporting against these 
performance objectives is still being developed.    

Improve stormwater condition by treating existing and future urban development from 
Darraweit Guim so directly connected imperviousness (DCI) is below 1% prior to connection 
to Deep Creek. For every hectare of impervious area, this requires harvesting around 4.0 
ML/y and infiltrating 0.8 ML/y. 

193c 193 Maribyrnong Deep Creek 
Upper 

see table above for treating new development SCPO theme Improve stormwater condition by treating existing and future urban development in 
Lancefield and Romsey so directly connected imperviousness (DCI) is below 1% in Five Mile 
Creek before Deep Creek confluence; and below 1% in Lancefield prior to Deep Creek 
connection. For every hectare of impervious area, harvest 5.0 ML/y and infiltrate 1.4 ML/y. 
For existing urban this is 0.5 GL/y and 0.2 GL/y for Lancefield, and 0.9 GL/y and 0.3 GL/y for 
Romsey. For new urban, further 0.3 GL/y and 0.1 GL/y is required for Lancefield and 1.0 
GL/y and 0.3 GL/y for Romsey. 

210 210 Maribyrnong Jacksons Creek see table above for treating new development SCPO theme Improve stormwater condition by treating existing and future urban development from 
Macedon and Mount Macedon so directly connected imperviousness (DCI) remains below 
0.5% in Riddells Creek immediately downstream of Macedon. For every hectare of 
impervious area, this requires harvesting around 5.3 ML/y and infiltrating 1.7 ML/y, which 
equates to approximately 0.5 GL and 0.2 GL for the two townships combined. 

828 828 Yarra Stringybark 
Creek 

The performance objective for Stormwater is reported below under Treat Existing 
development. The priority area within this subcatchment was selected to ensure protection 
the Yarra River further downstream and because Little Stringybark Creek is a research 
project aimed at understanding how streams can be restored by disconnecting existing 
urban areas.  Quantitative reporting against this performance objective is still being 
developed.    

Prevent decline in stormwater condition, treat urban development in the Stringybark Creek 
catchment, so directly connected imperviousness (DCI) remains below 0.5% at the 
confluence with the Yarra River, and throughout the catchment. For every hectare of new 
impervious area, this requires harvesting around 5.8 ML/y and infiltrating 2.2 ML/y, which 
is about 470 ML/y and 70 ML/y for full development to the urban growth boundary. 
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